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(57)Abstract: 

PROBLEM TO BE SOLVED: To remove resist by inhibiting the 
generation of metal contamination such as a wafer and particles 
and the growth of an oxide film. 

SOLUTION: An ozone gas supply means 40 for supplying an ozone 
gas 2 into a sealed treatment container 10 for accommodating the 
wafer W r and a vapor supply means 30 for supplying vapor 1 into 
the treatment container 10, are provided. An on/off valve 49 that 
is included at an ozone gas supply pipeline 42, an on/off valve 36 
that is included at a vapor supply pipeline 42, an on/off valve 36 
that is included at a vapor supply pipeline 34, and a switch 48 and 
an on/off valve 49 of an ozone generation means 41, are formed so 
that they can be controlled by a CPU 100, thus supplying the 
ozone gas 2 into the treatment container 1 0 for pressurizing the 
atmosphere surrounding the wafer W ? and then supplying vapor 1 
into the treatment container 10, at the same time supplying the 
ozone gas 2, and preventing the removal of the resist of the wafer 
W, the corrosion of metal, or the like by the vapor 1 and the ozone 
gas 2. 
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* NOTICES * 

JPO and NC1PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate art characterized by to supply raw gas to the processed substrate held in the 
sealed processing container, and to have the process which is the substrate art which processes a 
processed substrate, supplies said raw gas in said processing container, and pressurizes the perimeter 
ambient atmosphere of said processed substrate, and the process which supplies said raw gas while 
supplying the steam of a solvent in said processing container. 

[Claim 2] Raw gas is supplied to the processed substrate held in the sealed processing container. While 
being the substrate art which processes a processed substrate and supplying the steam of a solvent the 
process which supplies said raw gas in said processing container, and pressurizes the perimeter ambient 
atmosphere of said processed substrate, and in said processing container The substrate art characterized 
by having the process which supplies said raw gas, and the process which suspends generation of raw gas 
and supplies the radical gas of raw gas in a processing container while suspending supply of the steam of 
said solvent. 

[Claim 3] Raw gas is supplied to the processed substrate held in the sealed processing container. While 
being the substrate art which processes a processed substrate and supplying the steam of a solvent the 
process which supplies said raw gas in said processing container, and pressurizes the perimeter ambient 
atmosphere of said processed substrate, and in said processing container While suspending supply of the 
process which supplies said raw gas, and the steam of said solvent The substrate art characterized by 
having the process which suspends generation of raw gas and supplies the radical gas of raw gas in a 
processing container, and the process which exhausts the controlled atmosphere in a processing container 
while suspending supply of said radical gas. 

[Claim 4] The substrate art characterized by having the process which adjusts a processed substrate to 
predetermined temperature in a substrate art according to claim 1 to 3 before supplying raw gas in said 
processing container. 

[Claim 5] The substrate art characterized by supplying the gas by which the temperature control was 
carried out to the processed substrate in the substrate art according to claim 4 on the occasion of the 
process which adjusts said processed substrate to predetermined temperature. 

[Claim 6] Ozone gas is supplied to the processed substrate held in the sealed processing container. While 
being the substrate art which processes a processed substrate and supplying the steam of a solvent the 
process which supplies said ozone gas in said processing container, and pressurizes the perimeter ambient 
atmosphere of said processed substrate, and in said processing container The substrate art characterized 
by controlling the amount of supply of this nitrogen gas while supplying nitrogen gas in said processing 
container in the case of the process which has the process which supplies said ozone gas and processes 
said processed substrate. 

[Claim 7] The above-mentioned processed substrate is a substrate art characterized by being the semi- 
conductor substrate with which metaled wiring is carried out in the substrate art according to claim 1 to 6. 
[Claim 8] Ozone gas is supplied to the processed substrate held in the sealed processing container. An 
ozone gas supply means to be the substrate processor which processes a processed substrate and to 
supply ozone gas in said processing container, A solvent steamy supply means to supply the steam of a 
solvent in said processing container, and the supply control means which controls supply of the ozone gas 
supplied in said processing container, and a solvent steam, The substrate processor characterized by 
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providing a nitrogen gas supply means to supply nitrogen gas in said processing container, and a nitrogen 
gas-control means to control the nitrogen capacity of said nitrogen gas supply means. 
[Claim 9] Ozone gas is supplied to the processed substrate held in the sealed processing container. An 
ozone gas supply means to be the substrate processor which processes a processed substrate and to 
supply ozone gas in said processing container, A solvent steamy supply means to supply the steam of a 
solvent in said processing container, and the supply control means which controls supply of the ozone gas 
supplied in said processing container, and a solvent steam, A nitrogen gas supply means to supply nitrogen 
gas in said processing container, and a nitrogen gas-control means to control the nitrogen capacity of said 
nitrogen gas supply means, The substrate processor characterized by providing an exhaust air means to 
exhaust the ambient atmosphere in said processing container, and the displacement adjustment device 
which adjusts the displacement of said exhaust air means. 

[Claim 10] The substrate processor characterized by coming to form by the actuation or a halt of an ozone 
gas generation means which constitutes said ozone gas supply means possible [ supply of the radical gas 
of ozone gas or ozone gas ] in a substrate processor according to claim 8 or 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate art and substrate processor which process 
by holding processed substrates, such as for example, a semi-conductor wafer and a glass substrate for 
LCD, in the processing container of a seal ambient atmosphere at a detail, and supplying raw gas, for 
example, ozone gas etc., further about a substrate art and a substrate processor. 
[0002] 

[Description of the Prior Art] Generally, a photoresist is applied to a semi-conductor wafer, a LCD 
substrate, etc. as a processed substrate (a wafer etc. is told to below), a circuit pattern is reduced in the 
production process of a semiconductor device, using; a photolithography technique, it imprints to a 
photoresist, the development of this is carried out, and a series of processings in which a photoresist is 
removed from a wafer etc. are performed after that. 

[0003] About the case where a processed substrate is a silicon wafer about an example of the above- 
mentioned processing, drawing 10 is explained as reference. First, the oxide film OX1 of thick thickness is 
formed in the front face of a silicon wafer W (Wafer W is told to below) {refer to 1st oxide-film formation 
process: drawing 10 (a)}. Next, a resist is applied to the front face of an oxide film OX1, and a resist pattern 
RP 1 is formed in it {refer to 1st resist pattern formation process: drawing 10 (b)}. Next, an unnecessary 
oxide film is etched using the drug solution called DHF (HF/H20) and BHF {refer to 1st etching process: 
drawing 10 (c)}. Then, an unnecessary resist is exfoliated using the drug solution (sulfuric-acid filtered 
water) called SPM (mixed liquor of H2S04/H202) {refer to 1 st resist removal process: drawing 10 (d)}. 
Next, the oxide film OX2 of thin thickness is formed in the front face of the wafer W in the condition of 
having exfoliated the unnecessary resist {refer to 2nd oxide-film formation process: drawing 10 (e)}. Next, a 
resist is again applied to the front face of an oxide film OX2, and a resist pattern RP 2 is formed in it {refer 
to 2nd resist pattern formation process: drawing 10 (f)}. Next, an unnecessary oxide film is etched using 
drug solutions, such as DHF (HF/H20) and BHF ? {refer to 2nd etching process: drawing 10 (g)}. And an 
unnecessary resist is exfoliated at the end {refer to 2nd resist removal process: drawing 10 (h)}. 
[0004] In the conventional washing station used as a means of said resist removal, a wafer etc. is made 
generally immersed in the cleaning tank with which it filled up with drug solutions, such as said SPM (mixed 
liquor of H2S04/H202) (sulfuric-acid filtered water), and the resist is exfoliated. 

[0005] However, in the 1 st resist removal process (refer to drawing 10 (d)) of said processing, when drug 
solutions, such as a sulfuric-acid filtered water, are used, sulfate ion remains on the front face of Wafer W 
after resist removal, and there is a possibility that this sulfate ion that remained may cause the cause of 
generating and contamination of particle. Furthermore, if sulfate ion remains, it will also become the cause 
by which the thickness ununiformity and membraneous quality of a thin oxide film in the 2nd following 
oxide-film formation process (refer to drawing 10 (e)) deteriorate. 

[0006] On the other hand, in recent years, it is requested that resist removal is performed using the 
solution which ozone (03) with easy waste fluid processing dissolved from a viewpoint of environmental 
preservation. In this case, by washing of the so-called DIP method whose wafer etc. is made immersed in 
the cleaning tank with which it filled up with the solution which ozone dissolved, a resist is made to oxidize 
by the oxygen atom radical in a solution, and it decomposes into a carbon dioxide, water, etc. 
[0007] By the way, since said solution was generated and it was generally filled up with this solution in a 
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cleaning tank after that by carrying out bubbling of the high-concentration ozone gas to pure water, and 
dissolving it in it the ozone in a solution disappears in the meantime, the ozone level fell, and there was a 
case where resist removal could not fully be performed. Furthermore, in the condition of having made the 
wafer etc. immersed in said solution, while it reacted with the resist and ozone disappeared one after 
another, the ozone amount of supply on the front face of a resist was not able to become inadequate, and 
a high reaction rate was not able to be obtained. 

[0008] Then, instead of the washing approach of a DIP method of making a wafer etc. immersed in the 
solution in which ozone was dissolved, it uses, the steam, for example, the steam, of raw gas, for example, 
ozone gas, and a solvent, and the washing approach of removing a resist from a wafer etc. is proposed 
newly. This washing approach is an approach of supplying raw gas, for example, ozone gas, to the wafer 
held in the sealed processing container, and removing resists, such as a wafer, to it. By performing resist 
removal using this ozone gas and steam, the problem of a residual of sulfate ion is lost and equalization of 
the thin thickness of an oxide film and improvement in membraneous quality can be aimed at. In this case, 
ozone gas is generated by the ozone generation means made to discharge while it makes the oxygen (02) 
which is radical gas used as a raw material mix nitrogen (N2). Here, the reason for making the oxygen of 
radical gas mix nitrogen is for raising the generating effectiveness of ozone. 
[0009] 

[Problem(s) to be Solved by the Invention] However, since nitrogen contains in ozone gas as mentioned 
above, with supply of ozone gas, nitrogen also flows in a processing container and a wafer etc. is 
contacted. When the wafer etc. contacted nitrogen, while reacting with ozone gas, etching metals, such as 
aluminum (aluminum) of the wiring section, and a tungsten (W), and corroding, there was a problem that 
particle occurred. Moreover, there was a problem that metal contamination and particle occurred also in 
the wafer which does not pass through a wiring process. 

[0010] Moreover, if it processed by the ozone gas which nitrogen contained, in order that a wafer etc. 
might oxidize more according to the ambient atmosphere (chemical) of a NOX and HNOX system, the 
chemical oxide film grew up to be front faces, such as a wafer, and there was also a possibility that this 
chemical oxide film might cause the thickness ununiformity of said thin oxide film and a membraneous fall. 
[001 1] This invention was made in view of the above-mentioned situation, and aims at offering the 
substrate art which controls growth of an oxide film in metal contamination of a wafer etc., generating of 
particle, and a list, and enabled it to perform resist removal in them, and a substrate processor. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to 
claim 1 Raw gas is supplied to the processed substrate held in the sealed processing container. It is the 
substrate art which processes a processed substrate. Process which supplies said raw gas in said 
processing container, and pressurizes the perimeter ambient atmosphere of said processed substrate While 
supplying the steam of a solvent in said processing container, it is characterized by having the process 
which supplies said raw gas. In this invention, ozone gas, chlorine gas, fluorine gas, the chlorine gas which 
has various reaction kinds (radical) beforehand, fluorine gas, hydrogen gas, etc. can be used as said raw 
gas, for example. 

[0013] Invention according to claim 2 supplies raw gas to the processed substrate held in the sealed 
processing container. It is the substrate art which processes a processed substrate. While supplying the 
steam of a solvent the process which supplies said raw gas in said processing container, and pressurizes 
the perimeter ambient atmosphere of said processed substrate, and in said processing container Process 
which supplies said raw gas While suspending supply of the steam of said solvent, generation of raw gas is 
suspended and it is characterized by having the process which supplies the radical gas of raw gas in a 
processing container. 

[0014] Invention according to claim 3 supplies raw gas to the processed substrate held in the sealed 
processing container. It is the substrate art which processes a processed substrate. While supplying the 
steam of a solvent the process which supplies said raw gas in said processing container, and pressurizes 
the perimeter ambient atmosphere of said processed substrate, and in said processing container Process 
which supplies said raw gas While suspending supply of the steam of said solvent Process which suspends 
generation of raw gas and supplies the radical gas of raw gas in a processing container While suspending 
supply of said radical gas, it is characterized by having the process which exhausts the controlled 
atmosphere in a processing container. 
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[0015] Invention according to claim 4 is set to a substrate art according to claim 1 to 3. Before supplying 
raw gas in said processing container, it is characterized by having the process which adjusts a processed 
substrate to predetermined temperature. In this case, it is more desirable to supply the gas by which the 
temperature control was carried out to the processed substrate on the occasion of the process which 
adjusts said processed substrate to predetermined temperature (claim 5). In this case, it is more desirable 
to set predetermined temperature as temperature lower than the temperature of the steam of a solvent 
within the limits of the temperature to which processing is carried out the optimal more highly than the 
dew point temperature of a solvent. 

[0016] Invention according to claim 6 supplies ozone gas to the processed substrate held in the sealed 
processing container. It is the substrate art which processes a processed substrate. Process which 
supplies said ozone gas in said processing container, and pressurizes the perimeter ambient atmosphere of 
said processed substrate While supplying the steam of a solvent in said processing container It has the 
process which supplies said ozone gas. While supplying nitrogen gas in said processing container in the 
case of the process which processes said processed substrate, it is characterized by controlling the 
amount of supply of this nitrogen gas. 

[0017] It is better to be the semi-conductor substrate with which metaled wiring is carried out preferably, 
although it does not interfere even if it is the substrate of arbitration, if the above-mentioned processed 
substrate is a substrate containing a metal in the substrate art of this invention (claim 7). 
[0018] Invention according to claim 8 supplies ozone gas to the processed substrate held in the sealed 
processing container. It is the substrate processor which processes a processed substrate. An ozone gas 
supply means to supply ozone gas in said processing container, A solvent steamy supply means to supply 
the steam of a solvent in said processing container The supply control means which controls supply of the 
ozone gas supplied in said processing container, and a solvent steam, A nitrogen gas supply means to 
supply nitrogen gas in said processing container It is characterized by providing a nitrogen gas-control 
means to control the nitrogen capacity of said nitrogen gas supply means. 

[0019] Invention according to claim 9 supplies ozone gas to the processed substrate held in the sealed 
processing container. It is the substrate processor which processes a processed substrate. An ozone gas 
supply means to supply ozone gas in said processing container, A solvent steamy supply means to supply 
the steam of a solvent in said processing container The supply control means which controls supply of the 
ozone gas supplied in said processing container, and a solvent steam, A nitrogen gas supply means to 
supply nitrogen gas in said processing container A nitrogen gas-control means to control the nitrogen 
capacity of said nitrogen gas supply means. An exhaust air means to exhaust the ambient atmosphere in 
said processing container It is characterized by providing the displacement adjustment device which 
adjusts the displacement of said exhaust air means. 

[0020] It is more desirable to form possible [ supply of the radical gas of ozone gas or ozone gas ] in a 
substrate processor according to claim 8 or 9 by the actuation or a halt of an ozone gas generation means 
which constitutes said ozone gas supply means (claim 10). 

[0021] Before supplying raw gas to the processed substrate held in the processing container and 
processing a processed substrate, while permuting the ambient atmosphere in a processing container by 
the raw gas ambient atmosphere by supplying raw gas in a processing container and pressurizing the 
perimeter ambient atmosphere of a processed substrate according to invention according to claim 1 , 
preliminary pressurization of the inside of a processing container can be carried out. Therefore, since there 
is no possibility that a processed substrate may contact gas other than raw gas etc., metal contamination 
and generating of particle can be prevented. Moreover, the reaction rate of the steam of a solvent and raw 
gas which are supplied in a processing container next can be raised, and improvement in processing 
effectiveness can be aimed at. 

[0022] While permuting the ambient atmosphere in a processing container by the raw gas ambient 
atmosphere according to invention according to claim 2 Where preliminary pressurization of the inside of a 
processing container is carried out, after processing a processed substrate with the steam and raw gas of 
a solvent which are supplied in a processing container, while suspending supply of the steam of a solvent It 
can control that control the rapid reduced pressure in a processing container, and a solvent steam dews by 
suspending generation of raw gas and supplying the radical gas which is material gas of raw gas in a 
processing container. Therefore, it can prevent that a drop adheres to a processed object, and 
improvement in the yield can be aimed at. 
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[0023] While permuting the ambient atmosphere in a processing container by the raw gas ambient 
atmosphere according to invention according to claim 3 Where preliminary pressurization of the inside of a 
processing container is carried out, after processing a processed substrate with the steam and raw gas of 
a solvent which are supplied in a processing container, while suspending supply of the steam of a solvent 
While suspending generation of raw gas, controlling that control the rapid reduced pressure in a processing 
container, and a solvent steam dews by supplying the radical gas of raw gas in a processing container and 
suspending supply of radical gas after that, the controlled atmosphere in a processing container can be 
exhausted. Therefore, without making a processed substrate generate metal contamination and particle, 
with the steam and raw gas of a solvent, a processed substrate can be processed continuously and 
improvement in processing effectiveness can be aimed at. 

[0024] Since according to invention of claim 4 and five publications the steam of a solvent can be supplied 
to a processed substrate after carrying out the temperature control of the processed substrate to 
predetermined temperature by adjusting a processed substrate to predetermined temperature, before 
supplying raw gas in a processing container The layer of the solvent molecule of high density can be 
certainly formed in the front face of a processed substrate, the amount of reacting matter is generated so 
much, and improvement in processing effectiveness can be aimed at. 

[0025] Before supplying a solvent steam and ozone gas to the processed substrate held in the processing 
container and processing a processed substrate, while permuting the ambient atmosphere in a processing 
container by the ozone gas ambient atmosphere by supplying ozone gas in a processing container and 
pressurizing the perimeter ambient atmosphere of a processed substrate according to invention of claims 6 
and 8 and nine publications, preliminary pressurization of the inside of a processing container can be 
carried out. Therefore, since there is no possibility that a processed substrate may contact gas other than 
ozone gas etc., metal contamination and generating of particle can be prevented. Moreover, the reaction 
rate of the steam of a solvent and ozone gas which are supplied in a processing container next can be 
raised, and improvement in processing effectiveness can be aimed at. Furthermore, the metaled amount of 
etching is controllable by controlling the amount of supply of nitrogen gas. Therefore, it is suitable for 
processing of a processed substrate in which it does not have a wiring process. Furthermore, growth of the 
oxide film formed in the front face of a processed substrate can be controlled by controlling the amount of 
supply of nitrogen gas. Therefore, while being able to prevent generating of particle or contamination 
irrespective of the existence of metal wiring, equalization of the thickness in the case of forming a thin 
oxide film and improvement in membraneous quality can be aimed at. 
[0026] 

[Embodiment of the Invention] Below, the gestalt of implementation of this invention is explained at a detail 
based on a drawing. This operation gestalt explains the case where a resist is removed from the semi- 
conductor wafer W (Wafer W is told to below) using ozone gas. 

[0027] The outline sectional view showing an example of the substrate processor which drawing 1 requires 
for this invention, and drawing 2 are the sectional views showing the important section of a substrate 
processor. 

[0028] The wafer guide 20 as a maintenance means by which said substrate processor holds Wafer W 
within the processing container 10 with which processing of Wafer W is performed, and the processing 
container 1 0, The steam supply means 30 which is a solvent steamy supply means to supply the steam 1 
which is a steam of a solvent in the processing container 10, In the processing container 10, as raw gas 
For example, the ozone gas supply means 40 which is a raw gas supply means to supply ozone (03) gas 2, 
An internal exhaust air means 50 to exhaust the internal ambient atmosphere of the processing container 
10, and a perimeter exhaust air means 60 to exhaust the perimeter ambient atmosphere of the processing 
container 10, The ozone killer 80 as an after-treatment device who removes the ozone in an air supply 
means 70 to supply a hot air in the processing container 10, and the internal ambient atmosphere 
exhausted out of the processing container 10, and an exhaust air means 90 to exhaust the ambient 
atmosphere in the processing container 10 are provided. 

[0029] The processing container 10 mainly consists of a body 1 1 of a container which has the magnitude 
which can hold Plurality W. for example, 50 wafers, container covering 1 2 which opens or closes carrying- 
in / taking-out opening 14 formed in the upper limit of this body 1 1 of a container, and a container bottom 
13 which closes lower limit opening of the body 1 1 of a container. 

[0030] The container covering 1 2 is formed for example, in cross-section inverted-L-shaped, and is formed 
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possible [ rise and fall ] of the elevator style 15. The elevator style 15 is connected to the control means 
100 (CPU 100 is told to below), for example, arithmetic and program control. By the control signal from 
CPU100, the elevator style 15 operates, and it is constituted so that the container covering 12 may be 
opened or closed. And when the container covering 12 goes up, carrying-in / taking-out opening 14 is 
opened wide, and will be in the condition that Wafer W can be carried in to the body 1 1 of a container. 
After carrying in and holding Wafer W in the body 1 1 of a container, carryingHn / taking-out opening 14 is 
closed by that the container covering 12 descends. In this case, the clearance between the body 1 1 of a 
container and the container covering 12 is sealed by the seal member 16 of the flexible type which swells 
by impregnation of air. Moreover, the clearance between the body 1 1 of a container and the container 
bottom 13 is sealed by the gasket 17. Therefore, the inside of the processing container 10 serves as a seal 
ambient atmosphere, and is in the condition that a gas does not leak outside. 

[0031] Moreover, the weight sensor 18 as a closing motion detection means to detect closing motion of the 
container covering 12 is arranged in the upper limit section of the body 1 1 of a container. When the 
container covering 12 is closed and carryingHn / taking-out opening 14 is closed, this weight sensor 18 is 
constituted so that the load concerning the upper limit section of the body 1 1 of a container may be 
detected. The detecting signal detected by the weight sensor 18 is transmitted to CPU100 which is a 
control means, and it is constituted so that closing motion of the container covering 12 may be checked by 
CPU100. For example, if a predetermined load is detected by the weight sensor 18, it will be recognized as 
it being in the condition that the container covering 12 was certainly blockaded. 

[0032] Moreover, rubber heater 19a is attached in the peripheral face of the body 11 of a container, rubber 
heater 19b is attached in the peripheral face of the container covering 12, and rubber heater 19c is 
attached in the peripheral face of the container bottom 13. It connects with the power source which is not 
illustrated and these rubber heaters 19a, 19b, and 19c generate heat by electric supply from a power 
source, and they are constituted so that the internal ambient atmosphere of the processing container 1 0 
can be heated to predetermined temperature (for example, within the limits of 80 degrees C - 120 degrees 
C). Dew condensation prevention of the body 1 1 of a container is achieved at these rubber heaters 1 9a, 
19b, and 19c. 

[0033] Said wafer guide 20 mainly consists of the guide section 21 and three attachment components 22a, 
22b, and 22c parallel to each who fixed in the level condition at this guide section 21, as shown in drawing 
3 . In this case, the slot 23 holding the periphery lower part of Wafer W is formed in each attachment 
components 22a, 22b, and 22c 50 places at equal intervals. Therefore, the wafer guide 20 can be held in 
the condition of having made 50 wafers (two wafer carriers) W arranging at equal intervals. Moreover, the 
shaft 24 which stands in a row in the guide section 21 has penetrated possible [ sliding in bore 12a 
prepared in the crowning of the container covering 12 ], the seal member 25 of the flexible type which 
swells by impregnation of air intervenes between bore 12a and a shaft 24, and the wafer guide 20 is 
constituted so that the mind watertight in the processing container 10 can be maintained. 
[0034] Said steam supply means 30 mainly consists of the pure-water supply line 32 linked to the pure- 
water source of supply 31, a steam generator 33 which evaporates the pure water supplied from the pure- 
water supply line 32, and is made to generate a steam 1 , a steam supply line 34 which supplies the steam 1 
in the steam generator 33, and a steam nozzle 35 which carries out the regurgitation of the steam 1 
supplied from the steam supply line 34 into the processing container 10. 

[0035] In this case, the end of the pure-water supply line 32 is connected to the pure-water source of 
supply 31. Moreover, the closing motion valve 36 and the flow controller 37 are interposed in the pure- 
water supply line 32 sequentially from the pure-water source-of-supply 31 side. These closing motion 
valve 36 and a flow controller 37 are controlled based on the control signal from CPU 100 which is a control 
means. That is, closing motion control of whether the closing motion valve 36 pours pure water is carried 
out, and opening is controlled that a flow controller 37 should adjust the flow rate of pure water. The 
heater (not shown) is formed in the interior of the steam generator 33, the pure water supplied in the 
steam generator 33 is evaporated by the heat of a heater, and a steam 1 is generated. In addition, the 
exhaust pipe way 1 1 1 connected to the Myst trap 1 1 0 mentioned later is connected to the steam 
generator 33. This exhaust pipe way 1 1 1 is constituted so that a steam 1 may be exhausted in the Myst 
trap 110, until it carries out the effluent of the pure water which was not evaporated within the steam 
generator 33 to the Myst trap 1 10 or the temperature and the steamy regurgitation of the steam generator 
33 are stabilized. 
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[0036] On the other hand, the ozone gas supply means 40 mainly consists of an ozone gas supply duct 42 
which supplies the ozone gas 2 from the ozone gas generation means 41 and the ozone gas generation 
means 41. and an ozone gas nozzle 43 which carries out the regurgitation of the ozone gas 2 from the 
ozone gas supply duct 42 into ozonization room 10a of the processing container 10. 

[0037] In this case, the ozone gas generation means 41 is passing between the discharge electrode 45 with 
which the oxygen (02) as radical gas used as a raw material is connected to RF generator 44, and high- 
frequency voltage's is impressed, and 46, and is generating ozone (03). The switch 48 is interposed in the 
electrical circuit 47 which connects these RF generators 44 and discharge electrodes 45 and 46. A switch 
48 is controlled based on the control signal from CPU 100 which is a control means. That is, it is controlled 
whether a switch 48 generates ozone. Moreover, the closing motion valve 49 is interposed in the ozone gas 
generation means 41 side in the ozone gas supply duct 42. This closing motion valve 49 is controlled based 
on the control signal from CPU 100 which is a control means. That is, closing motion control of whether 
ozone gas is passed was carried out, and the closing motion valve 49 is come. 

[0038] The air supply means 70 mainly consists of the air supply line 71 which supplies air, a hot-air 
generator 72 which heats the air supplied from this air supply line 71, and is made to generate a hot air 3, a 
hot air supply line 73 which supplies the hot air 3 in the hot-air generator 72, and an air nozzle 74 of the 
pair which carries out the regurgitation of the hot air 3 supplied from the hot air supply line 73. 
[0039] In this case, the air source of supply 75 is connected to the end of the air supply line 71, and it is in 
it. Moreover, the closing motion valve 76 and the flow controller 77 are interposed in the air supply line 71 
sequentially from the air source-of-supply 75 side. While these closing motion valve 76 and a flow 
controller 77 are connected to CPU 100 which is a control means and the right or wrong of supply of air are 
controlled based on the control signal from CPU 100, the amount of supply of air is controlled. Moreover, 
the heater 78 which heats air is arranged in the interior of the hot-air generator 72. Moreover, the air 
installation duct 85 introduced into the exhaust manifold 83 which misses and mentions air later is 
connected to the hot air supply line 73. The closing motion valve 86 is interposed in this air installation 
duct 85. This closing motion valve 86 is controlled by CPU 100 which is a control means. 
[0040] The exhaust air section 51 by which the internal exhaust air means 50 was established in the 
processing container 10, and the 1st internal exhaust pipe way 52 which exhausts the internal ambient 
atmosphere of the processing container 10, It mainly consists of a Myst trap 1 10 which consists of the 
cooling section 53 linked to this 1st internal exhaust pipe way 52, and reservoir 53A linked to the 
downstream of this cooling section 53, and the 2nd internal exhaust pipe way 54 connected to the upper 
part of the Myst trap 110. 

[0041] In this case, the exhaust air section 51 is constituted so that the internal ambient atmosphere of 
the processing container 10 may be incorporated. Said 1st internal exhaust pipe way 52 is connected to 
each exhaust air section 51. Moreover, the by-pass line 55 is branched and connected to the 1st internal 
exhaust pipe way 52, and the compulsive exhauster style 56 which possesses an ejector mechanism style 
in this by-pass line 55 is interposed in it. It connects with CPU 100 which is a control means, and this 
compulsive exhauster style 56 is constituted so that actuation control may be carried out based on the 
control signal from CPU 100. 

[0042] The cooling section 53 is constituted so that the steam 1 exhausted out of the steam 1 exhausted 
from said steam generator 33 and the processing container 10 may be cooled and condensed. In this case, 
it is piped by the condition that said exhaust pipe way 111 and the 1st internal exhaust pipe way 52 
penetrated in the cooling section 53, and the cooling water supply line 57 which supplies cooling water at 
the cooling section 53, and the cooling water effluent duct 58 which carries out the effluent of the cooling 
water are connected, respectively. In addition, flow control valves 59a and 59b are interposed in the cooling 
water supply line 57 and the cooling water effluent duct 58, respectively, and it is constituted so that the 
amount of supply of cooling water and the amount of effluents may be adjusted. 

[0043] The Myst trap 1 10 is constituted so that a gas and a liquid may be separated and discharged. That 
is, each exhaust air section 51 exhausts the steam 1 and the ozone gas 2 in the processing container 10 in 
the Myst trap 110 through the 1st internal exhaust pipe way 52. In this case, since cooling water is 
supplied to the cooling section 53 by the cooling water supply line 57, the steam 1 exhausted out of the 
processing container 10 is cooled and condensed while passing through the inside of the cooling section 
53. The drop which the steam 1 condensed and liquefied is dropped at reservoir 53A of the Myst trap 110. 
On the other hand, ozone gas 2 is introduced in the Myst trap 1 10 as it is. Thus, the internal ambient 
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atmosphere exhausted from the processing container 10 is divided into ozone gas 2 and a drop, the 
separated ozone gas 2 is exhausted by said 2nd internal exhaust pipe way 54, and the effluent of the drop 
is carried out to the 2nd effluent duct 93 mentioned later. Moreover, the steam 1 and pure water which 
were discharged from the steam generator 33 are introduced into the Myst trap 1 1 0 through the exhaust 
pipe way 111. Pure water flows the inside of the exhaust pipe way 1 1 1 as it is, and is dropped at the Myst 
trap 1 10. A steam 1 is cooled and condensed while passing through the inside of the cooling section 53, it 
becomes a drop, and is dropped at the Myst trap 1 10. 

[0044] Sequential interposition of the 1st concentration sensor 81 and ozone killer 80 as a concentration 
detection means to detect the ozone level in the exhausted internal ambient atmosphere in said 2nd 
internal exhaust pipe way 54 is carried out, and the outlet of the 2nd internal exhaust pipe way 54 is 
connected to the exhaust manifold 83. 

[0045] The 1st concentration sensor 81 prepared in the 2nd internal exhaust pipe way 54 is installed in the 
upstream from the ozone killer 80. By detecting the ozone level in the internal ambient atmosphere by 
which it was exhausted before flowing in the ozone killer 80, the ozone level in the processing container 10 
is detected. The 1st concentration sensor 81 is connected to CPU100 which is a control means, the 
detecting signal from the 1st concentration sensor 81 is transmitted to CPU100, and CPU 100 controls 
closing motion of the container covering 12 based on the ozone level detected by the 1st concentration 
sensor 81. It is set up so that closing motion control of the container covering 12 will not open the 
container covering 12, if the ozone level for example, in the processing container 10 is not below a 
predetermined value (for example, 0.1 ppm which does not have a bad influence on the body), and 
consideration of a safety aspect is made. 

[0046] The ozone killer 80 is constituted so that ozone may be pyrolyzed into oxygen with heating. 
Whenever [ stoving temperature / of this ozone killer 80 ] is set as 400 degrees C or more. In addition, it is 
more desirable to constitute so that the ozone killer 80 may be connected to the uninterruptible power 
supply in works (not shown) and an electric power supply may be stably performed from an uninterruptible 
power supply also in the time of interruption of service. It is because the ozone killer 80 can operate, 
ozone can be removed and insurance can be planned also in the time of interruption of service. 
[0047] Moreover, the temperature sensor 84 as an actuation detection means to detect the ozone killer s 
80 operating state is prepared for the ozone killer 80. This temperature sensor 84 is constituted so that 
whenever [ stoving temperature / of the ozone killer 80 ] may be detected. Moreover, the temperature 
sensor 84 is connected to CPU100 which is a control means, the detecting signal from a temperature 
sensor 84 is transmitted to CPU 100, and it judges whether sufficient preparation is complete by the ozone 
killer 80 removing ozone based on the detecting signal from a temperature sensor 84. 
[0048] The exhaust manifold 83 is constituted so that it may gather and exhaust air of the whole 
equipment may be performed. That is, said 2nd internal exhaust pipe way 54, said air installation duct 85, 
and the 1st perimeter exhaust pipe way 61 mentioned later are connected to the exhaust manifold 83. 
Moreover, two or more installation of the piping (not shown) for incorporating the ambient atmosphere on 
the tooth back of a processor was carried out, and it has prevented that ozone gas 2 is around spread 
from a processor. Furthermore, it connects with the exhaust air system only in works and for acids (ACID 
EXTHAUST), and an exhaust manifold 83 functions as a unification location of the various exhaust air 
before passing in the exhaust air system only for acids. 

[0049] Moreover, the 2nd concentration sensor 82 which detects an ozone level is formed in the exhaust 
manifold 83. It connects with CPU 100 which is a control means, and the detecting signal from the 2nd 
concentration sensor 82 is transmitted to CPU100, and the 2nd concentration sensor 82 prepared in the 
exhaust manifold 83 grasps the ozone killer s 80 ozone removal capacity based on the ozone level detected 
by the 2nd concentration sensor 82 by CPU 100, for example, supervises leakage of the ozone gas 2 by the 
ozone killer s 80 failure. 

[0050] The perimeter exhaust air means 60 mainly consists of a case 62 which surrounds the perimeter of 
the processing container 10, the 1st perimeter exhaust pipe way 61 where the end was connected to the 
lower part of this case 62, and the other end was connected to said exhaust manifold 83, and the 2nd 
perimeter exhaust pipe way 1 1 1 where the other end was connected to said 1st internal exhaust pipe way 
52 by connecting an end to the lower part of a case 62. 

[0051] The downflow of pure air is supplied from the upper part, and while preventing that the internal 
ambient atmosphere of a case 62, i.e., the perimeter ambient atmosphere of the processing container 10, 
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leaks outside by this downflow, it is washed away caudad and made to be easy to flow into the 1st 
perimeter exhaust pipe way 61 and the 2nd perimeter exhaust pipe way 63 in the case 62. Moreover, the 
2nd concentration sensor 66 as a surrounding concentration detection means to detect the ozone level in 
the perimeter ambient atmosphere of the processing container 10 is formed in the case 62. It connects 
with CPU 100 which is a control means, and the detecting signal from the 2nd concentration sensor 66 is 
transmitted to CPU 100, and the 2nd concentration sensor 66 senses the leakage of ozone gas 2 based on 
the ozone level detected by the 2nd concentration sensor 66. 

[0052] Moreover, the closing motion valve 64 is formed in the 1st perimeter exhaust pipe way 61. This 
closing motion valve 64 is connected to CPU 100 which is a control means, and while processing is 
advancing to clarification, the closing motion valve 64 is wide opened by the signal from CPU 100. In 
addition, the 1st perimeter exhaust pipe way 61 exhausts the perimeter ambient atmosphere of the 
processing container 10 to an exhaust manifold 83 in the meantime. 

[0053] Moreover, the perimeter compulsion exhauster style 65 possessing an ejector mechanism style is 
formed in the 2nd perimeter exhaust pipe way 63. This perimeter compulsion exhauster style 65 consists of 
feeding the perimeter ambient atmosphere of the processing container 10 to the Myst trap 110 side 
according to rapid absorption so that compulsive exhaust air may be performed. The perimeter compulsion 
exhauster style 65 is connected to CPU100 which is a control means, and actuation of the perimeter 
compulsion exhauster style 65 is controlled by the control signal from CPU 100. In addition, while 
processing is performed normally, a control signal is not outputted to the perimeter compulsion exhauster 
style 65, but the actuation stops. 

[0054] The exhaust air means 90 possesses the 1st effluent duct 91 connected to the pars basilaris ossis 
occipitalis of the processing container 10, and said 1st internal exhaust pipe way 52, and the 2nd effluent 
duct 93 connected to the pars basilaris ossis occipitalis of the Myst trap 1 10. Moreover, the closing motion 
valve 92 is interposed in the 1st effluent duct 91. Moreover, the closing motion valve 94 is interposed in 
the 2nd effluent duct 93. In addition, since a possibility that ozone may remain is in liquid, the 2nd effluent 
duct 93 is opened for free passage by the effluent system only in works and for acids (ACID DRAIN). 
[0055] In addition, the empty prevention sensor 112, the effluent initiation sensor 113, and the liquid 
exaggerated sensor 114 are arranged sequentially from the bottom at the Myst trap 1 10. In this case, 
although not illustrated, said closing motion valves 92 and 94 and each sensor 112,113,114 are connected 
to CPU100 which is a control means. And based on the detecting signal from a sensor 1 12,1 13,1 14, closing 
motion control of the closing motion valves 92 and 94 is carried out. That is, if a drop is accumulated to 
some extent in the Myst trap 110 and an oil level is detected by the effluent initiation sensor 113, the 
detecting signal from the effluent initiation sensor 1 13 is transmitted to CPU100, by the control signal from 
CPU 100, the closing motion valve 94 will be opened wide and an effluent will be started. Moreover, if the 
height of an oil level attains even the liquid exaggerated sensor 114, the alarm signal from the liquid 
exaggerated sensor 114 will be inputted into CPU100. On the other hand, when the oil level is less from the 
empty prevention sensor 1 12, an inhibiting signal is inputted into CPU 100 from the empty prevention 
sensor 112, and it is constituted so that the closing motion valve 94 may be closed with the control signal 
from CPU 100. All drops flow by this empty prevention sensor 112, the inside of the Myst trap 110 becomes 
empty, and the situation which ozone gas 2 leaks in the effluent system only in works and for acids can be 
prevented. 

[0056] Next, the actuation mode of the substrate processor concerning this invention is explained with 
reference to drawing 2 , drawing 4 , or drawing 7 . First, it delivers to the wafer guide 20 which goes up 
above the body 1 1 of a container of the processing container 10, Plurality W, for example, 50 wafers, 
conveyed by the wafer conveyance means which is not illustrated, and subsequently, after the wafer guide 
20 descends, the container covering 12 is closed down and Wafer W is held in the processing container 10 
at a seal condition. 

[0057] As shown in drawing 4 , while the closing motion valve 76 of the air supply means 70 is wide opened 
first in the condition of having held Wafer W in the processing container 10 The hot-air generator 72 
operates, the hot air 3 heated by about 280 degrees C is supplied in the processing container 10, and the 
temperature up of the ambient temperature of Wafer W and the processing container 10 is carried out to 
predetermined temperature (for example, 80 degrees C - 90 degrees C) from ordinary temperature (25 
degrees C). 

[0058] Next, as shown in drawing 5 , while the ozone gas generation means 41 which is an ozone gas 
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supply means impresses high-frequency voltage to the oxygen (02) operated and supplied and generates 
ozone (03) gas, preliminary pressurization of the ambient atmosphere in Wafer W and the processing 
container 10 is carried out by the closing motion valve 49 opening wide and supplying ozone gas 2 in the 
processing container 10. At this time, an ozone level can set the pressure in the processing container 10 
to pressure 0.01MPa-0.03MPa higher than the atmospheric pressure (0.1 MPa) by which zero adjustment 
was carried out about 9% by supplying the ozone gas 2 of wet (volume percentage) by about 101./. Thereby, 
since the inside of the processing container 10 can be made into the ambient atmosphere of only ozone 
gas 2, the oxide film stabilized on the front face of Wafer W is formed, and metallic corrosion can be 
prevented. 

[0059] The preliminary pressurization in the processing container 10 predetermined time (for example, 1 - 
2 minutes) after carrying out, the ozone gas supply means 41, i.e., an ozone gas generation means, in the 
condition of having operated The steam supply means 30 is operated, a steam 1 is supplied with ozone gas 
2 in the processing container 10, and the reacting matter produced by the reaction of a steam 1 (steam of 
a solvent) and ozone gas (raw gas) performs processing for processing of Wafer W f i.e., removal of a resist, 
(refer to drawing 2 ). under the present circumstances, the atmospheric pressure (0.1 MPa) by which zero 
adjustment of the pressure in the processing container 10 was carried out — 0.01MPa(s)- since it is 
maintained by the high pressure by preliminary pressurization 0.03 MPa, the amount of mixing of the ozone 
molecule to the layer of a water molecule is made to increase, and the yield of a hydroxyl-group radical 
can be increased. Therefore, when the ozone gas supply means 40 uses an ozone gas generation means 41 
to ozonize only oxygen (02) by discharge, processing; for removal of a resist can fully be performed. 
Furthermore, since processing which used ozone in the high temperature ambient atmosphere can be 
performed, improvement in a throughput can be aimed at. 

[0060] Although it changes also with classes of predetermined time (for example, 3 - 6 minutes), and resist, 
processing After processing as a high pressure 0.05 MPas from the atmospheric pressure (0.1 MPa) by 
which zero adjustment was carried out, while suspending supply of the steam from the steam supply means 
30, the pressure in the processing container 10 in that case Actuation of the ozone gas generation means 
41 is suspended, only the oxygen (02) of radical gas is supplied in the processing container 10, and the fall 
of the rapid reduced pressure and humidity in the processing container 10 is prevented (refer to drawing 
6 ). Therefore, it can prevent that the steam in the processing container 10 dews and the waterdrop 
adheres to Wafer W. 

[0061] After supplying oxygen predetermined time (for example, 1 minute), supply of oxygen is suspended, 
subsequently, the compulsive exhauster style 56 is operated, the steam and ozone gas which remain in the 
processing container 10 are exhausted compulsorily, and processing is ended (refer to draw ing 7 ). At this 
time, the closing motion valve 92 is opened wide and the effluent of the liquid collected on the pars 
basilaris ossis occipitalis of the processing container 10 is carried out. 

[0062] Then, after operating the elevator style 15, going up the container covering 12 and opening 
carrying-in / taking-out opening 14 of the body 1 1 of a container wide, the wafer guide 20 is gone up and 
Wafer W is taken out above the processing container 10. And Wafer W is delivered to the wafer conveyance 
means which is not illustrated, Wafer W is conveyed in the washing processing sections, such as the 
following pure water, and a resist is flushed in the washing processing section. 

[0063] Therefore, according to said substrate processing, it is applicable also to resist removal of the wafer 
W of others which do not have a wiring process, prevention of metallic corrosion, and prevention of particle 
as well as resist removal of the wafer W which has a wiring process, prevention of metallic corrosion, and 
prevention of particle. 

[0064] Drawing 8 is the important section sectional view showing the second operation gestalt of the 
substrate processor concerning this invention. With said operation gestalt, in order to perform resist 
removal of Wafer W, prevention of metallic corrosion, and prevention of particle, the ozone gas supply 
means 40 which is a raw gas supply means explained the case where only oxygen (02) was ozonized by 
discharge. The second operation gestalt is the case where supplied nitrogen (N2) while supplying oxygen 
(02) to the ozone gas generation means 41 of the ozone gas supply means 40 which is a raw gas supply 
means, controlled the amount of supply of nitrogen while raising the effectiveness of ozone gasification, 
and control of the amount of metal etching is enabled with resist removal of Wafer W. 

[0065] The second operation gestalt to namely, ozone gas generation means 41 of ozone gas supply means 
40A which is raw gas supply means A Connect the nitrogen supply line 201 which supplies nitrogen 
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independently [ the oxygen supply duct 200 which supplies oxygen ] t and the flow control valve 202 
interposed in this nitrogen supply line 201 is connected to CPU 100 which is a control means. It is the case 
where adjustment of the content of the nitrogen which controls a flow control valve 202 based on the 
control signal from CPU100, and is contained in ozone gas 2 is enabled. 

[0066] Thus, by supplying nitrogen to ozone gas generation means 41 A with oxygen, the oxygen molecule 
adhering to the discharge electrodes 45 and 46 of ozone gas generation means 41 A can be disassembled 
by the nitrogen content child, and the generation effectiveness of ozone gas can be raised. Moreover, the 
nitrogen contained in ozone gas 2 can etch these metals by contacting the metal of Wafer W, for example, 
aluminum (aluminum), a tungsten (W), etc. Moreover, the metaled amount of etching is controllable by 
controlling the amount of supply of nitrogen. Therefore, it is suitable for resist removal and metal etching 
processing of Wafer W in which it does not have a wiring process. 

[0067] In addition, although nitrogen (N2) is supplied to ozone gas generation means 41 A and the amount of 
nitrogen (N2) in ozone gas is controlled by the above-mentioned explanation As a two-dot chain line 
shows, while connecting the nitrogen supply line 203 to the processing container 10 at drawing 8 , flow 
control 202A interposed in the nitrogen supply line is controlled by CPU 100 which is a control means, and 
you may make it supply nitrogen (N2) in processing room 10a of the direct-processing container 10. 
[0068] In addition, in the second operation gestalt, since other parts are the same as said first operation 
gestalt, the same sign is given to the same part and explanation is omitted. 

[0069] In addition, although the case where controlled the amount of supply of nitrogen by said second 
operation gestalt, and the amount of metal etching was controlled by it with resist removal of Wafer W was 
explained, the amount of supply of nitrogen can be controlled and growth of an oxide film can also be 
controlled. That is, it can control that a chemical oxide film grows up to be the front face of Wafer W, and 
can make it possible to aim at equalization of the thickness of a thin oxide film, and improvement in 
membraneous quality by applying the art of this invention to the 1st resist removal process (referring to 
dr awi ng 10 (d)) in down stream processing shown in drawing 10 . 

[0070] In addition, although said operation gestalt explained the case where a processed substrate was 
Wafer W, a processed substrate does not necessarily need to be Wafer W, for example, as long as it has 
the thing metallurgy group coat by which resist spreading is carried out, they may be substrates, such as a 
substrate for LCD, and CD, for example. 
[0071] 

[Example] O In order to investigate the etching rate of the metal the case where nitrogen (N2) is included 
in example 1 ozone gas, and when not including nitrogen (N2) in ozone gas, it experimented on condition 
that the following. 

[0072] Experiment condition A sample metal: Aluminum (aluminum), copper (Cu), a tungsten (W) 
B) When nitrogen (N2) is included in processing condition 1 ozone gas, it is - pressure:14.7[kPa]. 

- Wafer temperature : 80 [**] 

- Steam temperature : 1 00 [**] 

- Processing time : 5 [min] 

2) When it does not include nitrogen (N2) in ozone gas, it is - pressure:980.7[kPa]. 

- Wafer temperature : 80 [**] 

- Steam temperature : 1 24 [**] 

- Processing time : 5 [min] 

When experimented on said conditions, the result as shown in drawing 9 was obtained. 

[0073] For example, in aluminum (aluminum), although the etching rate at the time of including nitrogen (N2) 
in ozone gas was 36.38 [**/min], only in the case of ozone gas, it was hardly etched, but it was -1.06 
[**/min]. Moreover, in copper (Cu), although the etching rate at the time of including nitrogen (N2) in 
ozone gas was more than 100 [**/min], only in the case of ozone gas, it was 22.28 [**/min]. Moreover, 
although the etching rate in the case of a tungsten (W) was 45.82 [**/min], only in the case of ozone gas, 
it was 3.32 [**/min]. 

[0074] When nitrogen (N2) was included in ozone gas as a result of said experiment, it turned out that 
metals, such as aluminum (aluminum), copper (Cu), and a tungsten (W), can etch sharply. Therefore, the 
amount of etching of said metal is controllable by what conditions, such as a content, i.e., a pressure, of 
nitrogen (N2) and temperature, are suitably changed for (control). 

[0075] O In order to investigate the amount of growth of the chemical oxide film processing before in the 
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resist removal processing by the addition (content) of the nitrogen in example 2 ozone gas (N2). and after 
processing, it experimented on condition that the following. 

[0076] Experiment condition ozone gas: A part for 10l./(10% of N2 addition, 4% of N2 additive-free) 
steam: — 120-degree-C wafer temperature: — 90-degree-C pressure: — 0.05MPa (it is zero adjustment 
at atmospheric pressure 0.1 MPa) 

supply time amount [ of ozone gas / steam ]: — 5-minute N2 amount-of-supply: — when experimented on 
0.08l./the account conditions of a quota, the result as shown in Table 1 was obtained 
$077] 
[Table 1] 













3.35A 


16 . 90 A 


13. 65 A 




3.70A 


11.23A 


7. 54 A 



[0078] Although the thickness of the oxide film before processing was 3.35A in the case where the ozone 
gas containing N2 addition (10% of 03 concentration) performs resist removal processing, as a result of 
said experiment the thickness of the oxide film after processing was 16.90A, and the amount of growth of 
an oxide film was 13.55A. On the other hand, in the case where N2 additive-free ozone gas (4% of 03 
concentration) performs resist removal processing, the thickness of the oxide film before processing was 
3.70A, the thickness of the oxide film after processing was 1 1.23A, and the amount of growth of an oxide 
film was 7.54A. 

[0079] Therefore, by performing resist removal processing by N2 additive-free ozone gas showed that the 
13.55-7.54= 6.01 (A) control of the amount of growth of an oxide film could be carried out compared with 
the case where resist removal processing is performed, by the ozone gas containing N2 addition. 
[0080] Usually, although 10A - about 15A is required, if the thin oxide film OX2 of drawing 10 (e) formed, 
for example at a furnace processes by the ozone gas containing N2 addition as mentioned above, the 
oxide-film thickness after processing will become 16.90A, and it will exceed the maximum of 15A of the 
thickness demanded. However, when it processes by N2 additive-free ozone gas, as for the oxide-film 
thickness after processing, said membraneous quality can form the uniform thin oxide film of thickness 
highly (a consistency is ) at a furnace further from it being within the limits of demand thickness by 1 1 .23A. 

[0081] Although the case where the N2 amount of supply was with a part for 0.08l./and 0 (zero) was 
explained, if it asks for the thickness of the oxide film before and after the resist removal processing based 
on the other N2 amount of supply by experiment, and it asks for the experimental data of other conditions 
etc. and the data is memorized to CPU100 which is a control means beforehand, control of growth of an 
oxide film is controllable by said experiment to arbitration in resist removal processing 
[0082] 

[Effect of the Invention] Since it is constituted as mentioned above according to this invention as 
explained above, the following effectiveness is acquired. 

[0083] 1 1 ) Before supplying raw gas to the processed substrate held in the processing container and 
processing a processed substrate, while permuting the ambient atmosphere in a processing container by 
the raw gas ambient atmosphere by supplying raw gas in a processing container and pressurizing the 
perimeter ambient atmosphere of a processed substrate according to invention according to claim 1, 
preliminary pressurization of the inside of a processing container can be carried out. Therefore, since there 
is no possibility that a processed substrate may contact gas other than raw gas etc., metal contamination 
and generating of particle can be prevented. Moreover, the reaction rate of the steam of a solvent and raw 
gas which are supplied in a processing container next can be raised, and improvement in processing 
effectiveness can be aimed at. 

[0084] 2) While permuting the ambient atmosphere in a processing container by the raw gas ambient 
atmosphere according to invention according to claim 2 Where preliminary pressurization of the inside of a 
processing container is carried out, after processing a processed substrate with the steam and raw gas of 
a solvent which are supplied in a processing container, while suspending supply of the steam of a solvent It 
can control that control the rapid reduced pressure in a processing container, and a solvent steam dews by 
suspending generation of raw gas and supplying the radical gas of raw gas in a processing container. 
Therefore, it can perform by the ability preventing that a drop adheres to a processed object further in 
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addition to said 1, and improvement in the yield can be aimed at. 

[0085] 3) While permuting the ambient atmosphere in a processing container by the raw gas ambient 
atmosphere according to invention according to claim 3 Where preliminary pressurization of the inside of a 
processing container is carried out, after processing a processed substrate with the steam and raw gas of 
a solvent which are supplied in a processing container, while suspending supply of the steam of a solvent 
While suspending generation of raw gas, controlling that control the rapid reduced pressure in a processing 
container, and a solvent steam dews by supplying the radical gas of raw gas in a processing container and 
suspending supply of radical gas after that, the controlled atmosphere in a processing container can be 
exhausted. Therefore, without making a processed substrate generate metal contamination and particle 
further in addition to said 1 and 2, with the steam and raw gas of a solvent a processed substrate can be 
processed continuously and improvement in processing effectiveness can be aimed at. 
[0086] 4) Before supplying raw gas in a processing container according to invention of claim 4 and five 
publications, by adjusting a processed substrate to predetermined temperature Since the steam of a 
solvent can be supplied to a processed substrate after carrying out the temperature control of the 
processed substrate to predetermined temperature, in addition to said 1-3, the layer of the solvent 
molecule of high density can be certainly formed in the front face of a processed substrate, the amount of 
reacting matter is generated so much, and improvement in processing effectiveness can be aimed at. 
[0087] 5) Before supplying a solvent steam and ozone gas to the processed substrate held in the 
processing container and processing a processed substrate, while permuting the ambient atmosphere in a 
processing container by the ozone gas ambient atmosphere by supplying ozone gas in a processing 
container and pressurizing the perimeter ambient atmosphere of a processed substrate according to 
invention of claims 6 and 8 and nine publications, preliminary pressurization of the inside of a processing 
container can be carried out. Therefore, since there is no possibility that a processed substrate may 
contact gas other than ozone gas etc., metal contamination and generating of particle can be prevented. 
Moreover, the reaction rate of the steam of a solvent and ozone gas which are supplied in a processing 
container next can be raised, and improvement in processing effectiveness can be aimed at. Furthermore, 
the metaled amount of etching is controllable by controlling the amount of supply of nitrogen gas. 
Therefore, it is suitable for processing of a processed substrate in which it does not have a wiring process. 
Furthermore, growth of the oxide film formed in the front face of a processed substrate can be controlled 
by controlling the amount of supply of nitrogen gas. Therefore, while being able to prevent generating of 
particle or contamination irrespective of the existence of metal wiring, equalization of the thickness in the 
case of forming a thin oxide film and improvement in membraneous quality can be aimed at. 



[Translation done.] 
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(57) 

o <t . aiiss i o rtcokjiai i «r0tNtt-&*Xfiiftfe 
shbi?f 49i. *jhmu&*8 3 4 tc^-ss n-sggis 

#3 6<h. +>/>^to!(f g4 1 ©^-/ ? f4 8M 
BH#4 9*. Pm&fSCC »>Z>CP\} 1 0 0 (C<fc -?T§<I 
fflJpJ^fC^fSr^. ChiCtO. *B1SS1 OrtK*'/ 

ft. 0rt(c*JK*ll *v 




(2) 

1 

S#X£«&f £X*It. SrWTSC T^g 

maxims? zxmt. 
stf^eua-r^xfii. 

Xfli. 

H5ie»**7;cD^?r^±T2>iitK:. i*®:g3grt©#lH 30 

mtfx^gfsvrsxiii, 

«rBf «©fiffiK«ir sik wr * c <t -t -r 
[ areas 5] s*^4iBts©*ffi*aa^tc*5c»-c. 

MIB^IlSSrt tc 85 IB * V > #x 0 "C miie^Il 

siswjga^fflm^finfi-r sxg £ . 
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2 

(ureas 7 ] mm. 1 6 ©t,»-r n#>KfBi£©a 

*K£. 

ii?lB&lISg§rtK&&©Mm*{£i£-r 
&£. 

H5IBMEI^SF«9CCttl& S n * * «/ > tf^RO'MIM© 

£> 

OTlBtofflSSl*? CC * J £{&f£-r 2) * V> 
#©£> 

fS£. 
£. 

mriBSm^gw^ms^ii^-r^gfmsii^Si. * 
jwrr * c £ t •? sag^sssg. 
[ HW&B 1 0 ] ft*)! 8 xt* 9 f Big©«t£Mffl£^«: 

xzm&timicBi&Lxtezc t zmwzm 

[000 1 ] 

c;s«»ai^g(cwrs4>©-c. ncci^ffl«:«. mut 

^ift^xn-MC DI*7Xlgf ©Wiling 

jjxm*m&ux&wzm-rmm!&mjjmRvmw*m 
mm.icm-?z>b<DXihz>. 

[0 00 2] 



C3) 

3 

[000 3] iB^a©-***^^***!*.^ 
n>'5x>'NCDti^«:oii-C. a 1 0£#M£U-ClfcB;§3- 

<Dmffit.cm^mm<DWLimox i {m i ©& 

ibM0RS;Xfl : 0 1 0 ( a ) #M) „ #CC. &{bJgOX 
l<D^®CCUi>^ F?rMl/Tl/y^ h^'£ — >RP 1 
^fiX-T-S h^-VJfcJjRXS : 01 0 

<b) #M) . #tc. DHF (HF/H20) . BHF 

im i ©x : a i o ( c ) #m> . -e© 

SPM (H 2 SO, /H 2 0 2 ©il^jg) £1*3*1 

im 1 ©l^X M*SIS : 0 1 0 ( d ) «JfB} . £ 20 
3^tcU^x h^lKI&Ofctmw^XMWWilffiK: 
Wr»JR»©Mft«OX2%»fiS-rS (?S2©It{b!gJf5>$ 
XII : 0 1 0 ( e ) #«B} . fcK. BftBOX 2<D^ffi 

)ST£ {12©l/yx h^£->Jfr&XH : 0 1 0 
(f)#M}.^(C. DHF (H F/H20) . BHF 

©i**^ fig: HI 0(g) #M) . *lt, 

S:il0 (h) #M) . 30 

cooo4] Haieu^x M&£©#-&£urfflt,>6ft-c 

C>£«£5fccr>?5fc#££g-ey:. — b?!ES PM (H 2 S 

o, /h 2 o 2 ©*s£?£) (hewmo &<omMiwm 

[0 00 5] Hi)feMS<Dlll©U^X 
1(010 (d) #ffB) (cfc^r, 5SK»*^©^SE«r 
fflt,>££. M&£f£tC^x^W©^ffitcS£®K* 

11 (01 0 (e) #M> K*jtfS«<,>igfbJg©MJiPFKj 

— *>kk wett i, jkhk t> & s . 
[0006] mmu±<DQgji>t>mm 

T-|£fbK5^*i£K#&rr&„ 50 
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[0 007] £C-5>t\ — iKtC. i^iSg©^V>*'X5r 
£i&U ^©&. C©^£ftjfMfrt(C?D«UT<,>Sfc 

fc. h«c. ^x^^^Buia^jgtcisasti-fc^-ca. 

[0 0 0 8 ] -ecr. ')x;^^t-;>«3ft/cg. 
(Ctt£3ti-Clr>&. t©gt#73i£te. SEaSftfcMa^ 

s^KiRgsnfc^x^tc. aaatf^mti^v:-';*/ 

5C£CCJ:D. ^^*>©gl3©HlKa*fc<&D. » 
<-»&{bM©MJ¥©fcr-|b, lgft©|6]±£0 £££#-?* 

mm (0 2 ) Klf (N, ) «r^3#-S£«tc. tetg 

^?rffifeSfctf>r*,-2>. 
[0009] 

^XtCtt. ±atUfc«fc^K^*5^3tx-5.fciSt>. *V 

**x£jgj£;urig^gp©T^5x^A (a 1 ) 

x-t-'s (w> s?©^Aix^^>i/3n-c^-rs£it 

fc, Ettxs«»ttb^x/>9tc«sc»r«>£Jii»iftt>/'C 

[0010] *fc. mm^ft£titc*V>ijzic<i:r, 
rSaa^f^£. NOx^>HNOX3R©#Hm (MS,) K. 
J:0 ^x/^sjro^b^nsfcfe. ^x>-^©^®(c 

= jjjmitm&i&mi.. c©^ 5 *j^{b)K*iBMi3^ 

l ^^©MiS^J-^MHfiT^JS <iBh^ofc. 

[001 1 ] c<DmMit±iBmm<<cm^j:stitch<D 

^bM©fiSS5rP*l|L/TU^X h^?r?f^.-5<i:^CCb 
fcS^ffi^RC/S^a^g^rtgttT^ C £ £@G<J 

£-r-5>^©-c*s. 

[0012] 

[SS^r^^-rSfcif)©^] XlBB^^TSfc* 

ct. ti^ra 1 ietg©^ii, ^KstifctoassrttciR 
^anfcMMffiS^tcfeax/x^ett&bT. ^sas 



(4) 

5 

ct&ft&t-rz. commias^x. mittm-H^t 
on*. wz.it* i&mtix. 7 -jmti^^ 

^ib&mKJtm {5 is tub) ^WOTl^Sftfx. y 

[ooi3] mmm2&m<D§twit, mmztitcmm® 

!®mmmz®m-?2>mw£W-timx$>^x. mimm 
^ftK.mimw#xzmt£Lxmizw&mmm<z>mw io 
mmm.zmEE.-r sum t. mimm^m^actm^mn 

[ooi4] mmmz&Me&twit. mwztitcmm® 

[0015] it^4IB4S©^Bj{j, 1 fc^o 3 

m£Km&?ttw*m-rz>zt* i \mt-?z>. com 30 
*ot> <i8^5) . c<om-&. mm<DU&&. mm& 
-fimi* ot>. 

[0016] m*me5&&<D5t>mt. mm^ntc^m^ 
swcciRgs titcmmmmmtc * vz>#x zmm or . 

MSSrtccmjK^v^tfx^fittS or jitr!a*Myis«<D 40 
^H^Hm^flniETsifii. iwie&iissrtcc&ssi 

CDi£Jn£fiM&rS<!:;£CC. Hf)ie^V>^^«^^SI 
CC. MISWllSSWCC^tfX^fittSTSiftCC. 

[0017] c<omi<iymw&mJs&K.*s\.>x. ±a» 

(3*3817) . 

[0018] m^msnsM(oMmit. aaztitcwss so 
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3§rt CciRg $ n/ctt»S«S«: l/C . 

asartcc * *fitt$-r s * v>#*«i&#» 

&cx«6»jssw>«i&*iwwr s ffi^Ja^is ± . tie 
naissrt ksw*^ *fitt&-r 5 mm t . 

[ooi9] nm%s*?M<D¥miz. mmztitctm® 

assrt cc * j > #x sr&fg-r & * / > m&^gt 

mil^^;tfxfitt$^l8©^:tfxfi£3»TS^:tf 
[0020] W3#g8Xtt9!e*i©S«J&ffi§SatC:tet> 
0) . 

[002 1 ] n«39 1 i35£©&9JCcJ:;ri«. MSSSrt 

«*^a-r5wr«:. *5S^si*3«:«iffi^*«*&or» 

MaaS<D^ffl#H^*»DBE-r ^> C 4 K J: «5 . ^ffl^fS 

mmmmtfx wwa* ntcgott sj8ti*s% c 

r. dlH9SIK>^-^-f tr>UDft£.iV]±?2>Ct1fiX' 
«*'^ i<D5fEiiS*lS»r«iSi^*©|fiJ±*ia5 c 
[002 2] !§3Rffl2IBiScD%HJ«:a:n{i. ^SSSrt 

fittft-r* C4«C J: »). «5Sggrt<D^l«t*?«EE=S:«l*lJO 
r«MBSSl3W(gR-r4©*»W-r4C436*r*.5. Ofc 

*^r. »«iBi(*«:is«S3&»fj*-rso*i»±-s-4ct3ft* 

[002 3] M*JI3iaiS©^W{Cj;n«. toa^srt 
<D#HM?:S{iS*'X#H^K:S^r*4StC. MISS 
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m<omM<Dmj^ii¥±-ri,t^ic. Ma#x<D£»£*f!» 
[0024] if^4 , 5 fessoipjK: Mas 

[0 02 5] f#J£J}|6. 8. 9teiS«>^BatCJ:n^ M 
aSSrt K: JRS S ft Ait£Ma3«lCT§gSMm 

<Dm&w.*mm?z> c itc «t o . i&Massosiffik:^ 

f S * - -> 3 ><Df££ Jtr S C t #f i* £ <t . 
[0 02 6] 

[0027]I1«, CO^KiSIfiMIggO- 

[0 02 8] B?l2S^a^«. ^iaW©MIW 
fcftSMaSSl Oi. 0rt-C^i^W£& 
KH--5<£HN^£UT©'}x^;tfH' F2 0 £. MaSS 

1 0rttt^©g£JnT-&£*^JB. l «m&-r&j»MBKA 
{&fS^JiST*£*^{*J&#J=g 30i. KISS 1 0 F*J 
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(c^s^^iLrtfy^tt^y^ (o, ) *'^2*Mt 

*«kSX/xett&^®-C*4^-/>^«if&^l84 Oi. 

Mass i o©^gp#Hm-&gf^,-rsrtgi5gfm^©5 o 

-t. MaSSl 0©J§H#B»=&gF«-tSJ3HSESi^m 
60t. 0(*3(C*7 H7%MT5i7ft 

*££&7 oi. Massi ort*^s^$n/crtSP^H 
-8 0<t. Massi Of*3©#i8^?:SfM-rssFm#^ 

10 [0029] MaSS 1 Ott. m&MZ.U 5 Otter)-? i 
^W^JftS^fcA^^W-T-SSg^f*! li. COD 

ss*{* i i <D±t%icmf$.$ti-ttmA ■ mmn 1 4 *pa 

StX«Hlg-T^SS*^'- 1 2 i. SS*f* 1 1 

msiJ^^is-rsss^'h a 1 3 tx^m^tix^ 

[0030] Sil#^- 1 2«. M&ffl|flEeu?sRlC 

#?i$tiflti 5«. $w^©m«:**S£Mag 

S100 (ttTKCPU 1 OOit,^) icm&ztix^ 
20 5. CPU10 0^6<OSU@|IfM^CCj: K) . ^teflt 1 5 
*sfHftt,T. gg»;<-l 2#PIJ]&Xttfflll(;*ttS<fc5 

RtCB. t8A • *tSt£±5CH 1 4 ttiijJfcSft. SS#f* 1 1 K. 

msXv^^wzmAx-zzvtmtrjiZ,. gs^i 1 

CC^:r;NW£t&AbTi&Sl//c&. SS*^'- 1 2#T 

Ktscit, t£A • tempi 4Am&ti&. com 

SS#i*l 1 ttS*/<- 1 2©^cD^(i. XT 
©aA«:J:-3-c^6tj{*ffi^cD->-;i'g|M5t 1 6(c<fcoT 
StJSftS. */c. 1 £SS#hAl 3<DP«g 

30 <DWm*. h 1 7(Cj:r)tgM3n-Cl^. L 

fc*ot, Massi ort«^#H^<b^o. ji-ssk: 
mmmtite^tmttcix^z. 

[003 1 ]Jfc, S§#(* 1 1 ©±^SS(CB. SS* 
^- 1 2©Pgffl5r«imTSPaH^Hl^S<!:Or©fiS-fe 
>D- 1 8*5geiS:3nri»€)„ C©tl-b>tl8», s 
S*^--l 2*iK*o-rj»A-tgffiDl 4**t^iiRg 
tc. l©±^pcc*^S15fi?:^WT^J:^ 

icffii&ztix\.>z. sa-fe>tM 8tc-c^ffi$n/c^aj 
[i-^»*i]®^f3-c* scpuiootcea^h. cpu 
40 i o otc-css*^- 1 2<o^mtmm$ti^,j:^^m 

[0 03 2 ] */c. 1 1 (DftmWlCitzr t 

1 9 atfHKOtttt^ft. 2©^a«: 
B^-'^-t-^ 1 9 bfim*)ttW?>tl. S§**h A 1 3 

©JtaiK«7^-t-di i 9 c&ftwttvhtix^ 

Z>. Chf.7^-t-* 19 a. 19 b. 1 9 c«. 0 

TTHsU^mmuifflifcztix. mffifrii<Dtgmic£->x& 

50 J»0. 0©rtgB^Hm?:mSSS («^W8 
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tC^, cnf)7^-b-^19a, 19b, 1 9 c CC 

[0 0 3 3 ] ffiE'Jx/Mtf-f F2 01*. 03Ctnrr£5 
tC. #V FSE2 1 4. £<D*?V KSP2 lCC*^tJt««C@ 
f $n/c5(,^^3*(^}$gUW2 2 a, 2 2 b. 
2 2cit£^?ntC^ 0 C<7)^. 

2 2a. 2 2b. 22c(c, ^x^W<7)JSiliT^£Sf# 

*r^>«2 3^r^«:5 0@M^fiS;5tiri^ o u/c# 
or. ^x^F2 0B l 5 otft (^x/^i> 2 

1 CCjgtt&i/*:? h 2 4^$S^^'- 1 2©H«tCRW 
1 -2aiS/t7 f 2 44<DHICctt, xT<DE£ACC<fc 9 E£ 

[0034] m&kWMm&^& 3 0 » % m*m&m 3 

1 CC«t*T &***{*J&<gSS 32i, 3 2* 

Sft£S 3 3 4 . *£91R£8 3 3 AO^OKM 1 

[0035] C©»^ «*ttl&t»3 2 (D— ««t6* 
1 {c«K3htl>S. ^{*J£^S3 2 

ha-73 7W»3nr(,^. C*i6HIB!?f3 6 4* 
I3>ha-7 3 7lt frJffiJ3Mg'C£>£CPU 100* 

a/c, si^>hP-7 3 7ii, *6*<Difts«r«! 

SS3 3<DrtSfctt, b-* (anvt*?) ifi&MhtiX 
*I^4S3 3 ft 0C{**& 3 n/c«**, b-* 

co^cc j: 0 »f t ^ 1 *3u& $ n 4 cfc 5 ec* o 

ttte, *KfilfB£83 3«:tt % 

h^v^i 1 oec»ttstis»a«ai 1 i«qfittsti 

rt»*. CG>BHH«8l 1 lit. 3toV 
tcK>. *»^^S3 3©iBtti3Raia:tH*SS-r'6* 

[003 6]-^ t7>^if&fg4 0«, 
^MfS4 1i, t^>^4ffi^g4l^f>(?)t 
y>^2^«t&-r^^v r >^^«*S < g?S4 2i. *!/ 
>#Xtt*&©g84 2^6<Dt7>^2^:Ml§gl 0 
<D*V>i&WM 1 0 artCCtttH^"^^V>^XyX>PU4 

3 4r±ccHteJc3*vct>£. 

[003 7] C<Dm&. *V>iJX9Ll8tNSL4 1 tt. JBt 
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»4 tc 4 (yT©«BR (0 2 ) ]ftjatt«H4 

46^Iii3^Cir. *!/> (O, ) *«ut 
l>£„ Cft6iSH««S4 4 4Sfc«*g4 5. 4 6 4* 

s*^r*ism@&84 7cui, x>f^4 8^?nr 

l>£o ^>f-;f4 8tt, *fll»*I8T*SCPU 1 0 0* 
X^ 7 ^48tt, *^>*£^r**5*M 
10 4 2CCK. t7>^x4)5?a4 1«KCHHB#4 9#^ 

sftsnri^. c(D^&i^f4 9«, siai*grc*£cp 

*5*©HB»I»S hW^KftoWi. 
[0038] xr«^S7 0 tt, x7*ft»fSx7 
«teffl»7 1 4. COxTflttttBT I*6fi«S$n/c 
xr*lMNfct/C*? FXT34J84SW*? hxr^ 
x^U-^72<b, t>7hxr^x^U-^72rt^ 
? Fx7 3«HW4*? hx7{**S i g8g7 3 4; 
20 hx r tft&^&g 7 3 * hfc* y h x T 3 £ttffi 
»©X7 ^X;W7 4 LX3LKMmZtlX\<>2>. 
[0039] C©»^ % xr«fg§7 1 ©— jgtett, 

>hn-7 7 7^S$tlW4o Cft6K§&1#7 6 4 

isi3>hp-7 7 7ii 4 wa*a-c**cpu 1 00 
tcsttsti-c. cpu i o o*6©fHMt-siccs-3i>r 

30 U-*7 2©rt»<:tt, X74M«t-^7 8^ 
KSnr^S. *7hx7fl9S»S7 3K:tt l x 

T*aS3»UT«j«r SSMR^*-^ F 8 3 Ka*AT£ 

xr*A*B8 5*qffiK3trci>&. c^xriSA'g&g 

3«^&t?£>£cpu i o occj:or$iji®^n^> 

[0040] rtgpgfm^©5 o « % mmnm i o ftKia 
»6n/c»as5 i 4, mims i o<ortffl»ffla«:» 
*-r i cD^a«f m^5§ 524, c<omi <D&t$m a 

40 ©SS5 2^&^-T£te£paS5 3 4, C©^aigP5 3<DT 
ttMK:S«r«iSiB95 3 A4*6fc£5 x hh7^' 
1104. h ^^1 1 0(D±a5CCS^3n/c^ 

[0041] ccon^. nm»s 1 1 00 

5 1 ectt, 8f3B»l ©rtSPSf««B5 2*ft«l3tirc> 
^>o *fc. Wl(Drt»»aW85 2«c« % /WA7«g 

5 5*»«ursaSt3nr*5 0. c^w^xtas 5 

50 h-C^*. C<JM«WSf«««t5 6tt fc fW»*®r*5C 
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pu i ooicg^nr, cpu i o ofrt><offlWiM^ 

[004 2] 31*. S5ie*^J^£S 3 3*>6 

vmzntcTmM 1 awiss 1 o ^e>»a?n/c 

<DJi^ ^gP5 3rttC, SulBgfW^Kl i \tm\<o 

*#»*s^*»*W85 8 <b#^n^nggS3nr 
8tc«, ^-n^nzsat^^s 9 a. 5 9 b#/n9:;*n 

[0 04 3] ^hh7^7'l 10(t m<*<b?8t{*££ 
»«l/T«tH"r«J:9.CcaiJSRStiTC»*. Tttto^ 

^2^ mi<Drtgp^mg?S5 2^/ror^xh f^? 
y'l 1 0KgF»T£J:^froTt>& o ccoi^ teip 

nrivsor. ffiig^i o^^6SF»?n/c*^i 

^1 1 0Q?£?ggP5 3 AtcS§T2n& 0 — *y>*f 

x2tt, -ecogg^x hh7^i 1 o^ct^Asn 

2 meiii2ommA«B5 4 «c#»s 

nyfc^wsa 1 ac«e7k«, smmisi 1 imt^ 
Fh777'i iotc^A?n^o ttoktt, ^-<Dg£gFto 
tssi 1 lrt^nt^xF hzrv-Ji 1 occasrsfi 

[0 044] iiyffiJg 2 0rt8PSF£lW» 5 4 «Ctt % BFM2 

tLX(Dmi<Dm^>V-S 1 *7>*7-8 0 4 

ef*v^*-Jl/F8 3tcJ$&£ttTl>£. 
[004 51 ^2 <Drt8Bgf£\SB 5 4 CCifctt 6ft/c!H 1 

mi o?£g-k>u-8 i ut. ©Jta^a-c&scpu i 

ffiS^CPU 1 0 OtcfcitSfi. CPUl 00(i, sn 
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&o $8*'*- 1 2<DHEH«iaitt. Mil^Iggl 0 
*.ftl>0. lppm) JMT"CftWtl«. SS^-i 2 

[0 04 6] t7> + 7-8 0tt, JjD^ttJ:D**/>£ 
7-8 0(OMfig(t 0J*tt4 0 0"CJ£Lb(cK5£3tt 

io (H*&r) «caa»sn. #wc*>. ssf?m« 

*3W»*0l». fMWSTfc. *!/>t7-8 0*«f» 

So 

[0 04 7 ] *fc % **/>*^-8 0CCW:, :tV>*^ 

-8 o<oi^mKm^mm^^mtkm^tux<Dum 

t7>+7-8 0 ©JMfc»l£*l*ttrr 5 J: 5 (C«jft S ti 

20 u i ooccs«s$nr^o. ^s-fe>^8 4^e><o««a 

[0 048] Smv^^-Jb F 8 3 3£g£f*<DgFlft 

■7i#-AK8 3K:B, B?IB^2<DrtSPSF^!S5 4 
<h. B?I2xr^A^K8 5i, «JM"SSIIl<C«B9f» 

ti, tea«a^6*^>^2^jaHcci£»-r-5<^*i» 

Sr#ffl0)gFm^ (AC I D EXTHAUST) CCjg« 

mffi±Lxm&?Z>£ i 5Scrj:~*Xi,>2>. 
[0 04 9 ] »FSl^^*-^F8 3tCtt. 

ise*^ffi-rs^2<Dig^*fe>if 8 2«tR»6nr^ 

So #«-*-*-^F8 3CCg^^>tl/cS2<Dige[-fe> 

i^8 2(t $fj®^sr^>scpu i o oicmmztixte 

40 0. !&2<7>iffig-fe>1>- 8 2 3&>e><D««±i(t^cPU 1 0 
OCCfc^^n, CPU lOOtcr. 3l2<D?S^-te>lJ-8 
2tcJ:0^ffi?n/c^v r >?SS(cS^c^T, ^-!/>+-7 
-8 OO^V^I&^g^teJlU Pli^7>^7- 
8 0<Z)te^CC<fcS^V r >^7X2(D^^^m-rSJ:^Cc 

[0 05 0 ] HH8FS*S6 0 « % ®HS^ 1 0<DmW 
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m2titcm2<Dmmmmm&i i 1 txmtamztix 

wuwtztixm i <djsh^»«»6 i . m2<omwvm 
^B6 3&cifeALgi>J:^fc:uT(,><£<> £/c, ^-X6 

6«S|»t6nri^. SS2<D?Sg-fer>1f 6 6 tt. ©HS^ 
et?*SCPU 1 OOtC«lB63tir*5 0. ^2<DiSg-fe 

>*6 6^6©«am^cpu i o occeasn, m 
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[0 0 2 2 ] 

[0 0 2 3 ] 

u &s # * <7>^ a * i&mm&ft K®&-tz>z.k kx *k KMrn^^m^mmtm 
^ t & < , mwk<om^t^mif7s\zx^x^^m^^m.mm^m 

[0 0 2 4 ] 

ata.ig3. 5. 6 mm<7>$kWK x tm, #km®&mK$2.&z fitz^nm.mm^mmm^.t 

&V>M^««<7^SK0;g-e&&o Me, ^§g#x<?>ttii&S£#PfiJ-f t e<fc *K 
[0 0 2 5 ] 

nkT^, zcn&m^mvMmzmwK^^xwMKm.m-r&o cKo^m^mxit^v 
iz^>^xm.m-t&o 

[0 0 2 6] 
[0 0 2 7 ] 

^.tK^i ^«^-r^^^«^#i?T'$,^7K^«*&^S3 0 «ys§si owe 

4 0 1 , ^ks^tff 1 0 <D$im%im&.z&m-tz n%m$&& sot, 
1 o<omm%-m%*m%-rz>mmm%^WLs o jeka^gi owe*? h^r^^-r 

sx7tt*&#g7oi:, jaa^si OrtTj^im^tL/crt^H^fcO^VV^I^^-r^, 

0 £ U^4. 
[0 0 2 8 ] 
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i<o#SI*#l 1 «>±SBfc»l£?*Lfc*A • main 1 4 *HJ&X»iEfl«i-*^Sf*^ 

o 

[0 0 2 9] 

i^iltWS,, JHtttflll 5li, «MtiP^fiW;ltf+*iit*&Ji3£Sl 0 0 (HTKCPU 
100H^) i:gl?JlTV>J, C PU 1 0 oa^oWftHg-^K J: 19 , #ft&Bt 1 5# 

/<- 1 2*«±£.LjfcKfc:WU D&A • ftSaiP 1 4 I4|3jfc3it % 1 1 I^LT-)xa 

1 2*«T»"T*i t-e. IRA • iftttlP 1 4*^***1*0 £?>J&§^ lt^tf^ 

Stl&o 4fc, §£##1 1 t^FSsKhA 1 3<7)W<7)^HI4> ffxtry h 1 7Ciotf 

[0 0 3 0] 

<7>Jr*-tr l 8 7}*ge!££it-Cv>-& 0 ,r ojjia-tr l 8 {4. ^fftf/s- 1 2/6 5 Bi£oT 

s&a • mmn 1 4 i i <n±i&&Kfrfrz>ffim*&ia-r& 4 ? Km 

f&ZtlX^2> 0 M*-t>^ 1 8 KXtfCiiiZ tltzWt&ig^lifflm3 i WLX~$> & C PU 1 0 0 K 

c pu i o o k-css*/<- i aopara^'flisstL* j: d KfltJ^sti-r^ao 

[0 0 3 1 ] 

*WaiBfcii9'<-fc-* i 9 b-bmViiithti, h a i 3 <*>$waiitctt"?/<-fc- 

* 1 9 c;W9ttft htlX^2> 0 Z*lh7J*-t-? 1 9 a, 19 b, 19c<4, H^L 
fcv>mSfc#«3*it\ KiB* J: oTlSffcU M#f? 1 0 <7>I*l£&#H^£;?r 
5e$LJK (^Jx.^8 0 13- 1 2 0 *C<7)$£Bf*l) Kijn&L4§* 4 ? KfflUfcS *LTv>* 0 £*t£> 
7A-t-?19a, 19 b, 1 9 c tciot^^ftl 1 <7)igSl»Jh^ia ^> ttTV^ e 
[0 0 3 2] 

Btrie^-X/N;^ K2 0 J4. M 3 K?jk-f £ i K , AMFf2 1t, Z.<Dlf4 F£B 2 1 l^sp 
4*^K@»3*lfc5>>K¥:fT& 3 2 2 a, 2 2 b, 2 2 c t X±Km&2 *l 

Tv>& 0 &fiy#g&*t2 2a, 22b, 2 2cC, * J.^W«>®»Tg&*fiy$i- 

2 3**#MBiJC 5 OWmrt&ZtlX^&o Ltzrf-oX, -Jxa^ K20tt, 50fe 

o ^jc/n^W K2 0f4. *V K£&2 1 ^&&->^-7 h2 4 rt^S*'*- 1 2 <7>1S 

S5KiK»*^*LfcjS?Ll 2 art^jaaBr^nSa$itTi5«9, 2?Ll 2afc^7h24i: 
<7)Hlc(i % -i.T<7)£AK4 »Jl»^tf#^o?->-7l/aJtt2 5 tlX . 0 

WO&TK^iii^i* «fc 9 KM&ZtiX^&o 
[0 0 3 3 ] 

i»SB*3&&«*&^£ 3 0 JdU ^7fc«*&?!3 1 *c«JK-r2,#t7lctt«&@K3 2 £ , 
S&3 2^<bttl&^tt^M7K^^kLT7k^ 1 Z%i£2*tZ>7m%%!k%*3 3 

3 3I*)C7>7K^^1 *«*&tS7lcI«fK3 4 *3f^«^£&3 4^t>tt«& 

sti^m^i ^-M^ff i ortKittai-r&Tkig^/x^ 3 5 t-c±n«^?*iTv>&o 

[0 0 3 4 ] 

i<?)i^, «Sjjc#*&^ft 3 2 (0-«(4M7Ktt*&ii 3 1 Km&ztix^Zo itz. 
«»3 2 KJ4, «S*«l&aS[3 1 ffla*S>JKfci§Hi#3 6 h n - 7 3 7rt s 4HS:£*l 

Ti^, iitt,||Hi# 3 6 t«t3> h n- 5 3 7 (4, mffl^&X'$>2> C P U 1 0 0 t)>^ 
<7)$iJtP#-§-^^-^^T$W?n^ 4 d fcJflroTv»* 0 Pagfl^ 3 6 14. ^Tk^^iL 
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•tfr&frvmmmwzti, mm^> 3 7fi, &7k<DMm*m&-f'<<wi&. 

frmmZfiZ <fc 9 Ciotv^o 7kS^.3&£f£3 3<?)l*]§&K»i, fc-* (H^-£T) 

1 QKmmzti&mmm&i 1 l^^^ttrv^o ci^^ai^i^i 1 1 u, * 

[0 0 3 5 ] 

*V>*r*ttJ&%M£4 Oli, ^VV 4 1 fc, *W^4ifg4 1 

frhv>*Vs1f7. 2 ^V^tf^ttfl&tfB 4 2 2:, * V> *r*#*&^»4 2 

CD* WiT* 2 1 0 (7)* '/'/Jlil 1 0 a ^^RtaiT^^-V^^^y X;i/4 3 

[0 0 3 6] 

*v*yJfxtk&.3-&4 Hi, gftt^si^tLTwfi (o 2 ) £, ail 

afcsasu 4 t»«?4 v LT!Ss«EmjE* s EPUp$it*ijcmmfli4 5, 4 6W£iim$-£S£t 

(0 3 ) ^4lLtV>2o t*t-f>»«««ai-4 4 fc.jft«.mffi4 5 , 4 6 t*i 
m-r&M%®&4 7 Kli, X-f ?^-4 8 J&*4HK3*LTV** 0 J*-f yf4 8 li, mn^WL^ 
P U 1 0 0 7^c7)ffiJ^>fi^l^c>^T$!lfP$*L& X i C'io'Ci/^o 1"^:*?*,, * 

'fyf 4 8Ji, ^- y > s ? tis <t ot^o tv>i, 0 *\r>irx 

#4 9 (±, tfJWg-ejfe&e p u l o a^©ilPiti:S^ j t:.i.ip ? iit J: 9 

[0 0 3 7] 

hxrvx^l/-^ 7 2 1*30?*? M73mtS*7 h -XTflt^gfr 7 3 t, * v V 
•X-Ttft^'f S&7 3^t>«#&?-*Lfc* ? h-^T 3 ^fttm-r^>— McO^Ty X;W7 4 

[0 0 3 8] 

£<7>4§^, X7«fa7 lO-^lCfi, X7«|7 5**i&B6S*LV>;& 0 xjft 
I&IK7 1 Kfi, X7M7 5«^e>je^HP^#7 6iIia>hn-97 7*«^R? 
ttTV^o Ztlb$tifflft7 6 > J» n-9 7 7 li, ftO#P^e-C<fc* C PU 1 0 0 K 

«JK3*/C, CPU1 0 0^?><OftO«#^-^2g-?v»TJtTOttil&OjE5*«lW«$*i.4 
IC, X7(?)fti^i^ij|| £ tl& J: 9 |CiotV>l) 0 *-;fx7yi^V-?7 2*) 

t*l£&l-{i, -i-T^iD^t- 7 8 75 5 @£1S:S*L-CV*& 0 5 7b, * 9 hi7fl«efB7 3 
HJi, x7^« s LTMtl»i^x*-^ K8 3t*Xt*i7*Af»8 5 
StlT^&o i^x7SAfS&8 5 Kfi, Plfl# 8 6 7&^^?*LTV^ 0 .1 <7) H B! # 8 6 
ti, WHlp?ft-e**C PU 1 0 0 K«fc ot«|p?ti4 £ 9 [:>ioTi/^ 0 
[0 0 3 9] 

WS&SNiC^g: 5 (Mi, OrtK8K»tt>#LJt**S5 5 1 jfil^Sl 0<Df*]2&# 

£B5 3 Z.<D?tit$ffl5 3 0T*1BI*-SI«c-r*7aiBai5 3At)5^HUF F5-7 7'l 
lot, ^xhh^y-fi l 0<7>±SU^s?it^«s2^>rtSPSf$cSg&5 4 fc-c±fc«j£ 

[0 0 4 0] 

CLO^, #*CS&5 Hi, #kS#fyl 0<OI*lg&#BI$t£JR>?&tr «* 7 tM^tit^lx, 
&«g&5 2Kli, 7^-f /n*^«S&5 5&fr«&LXmm2tiTi3y) , iO/M/Uf»5 5C 
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.x -j ? &mw*Mkm 5 6 ztix^Zo z*>&m&xtem 5 6 it 
> mffl^&x&zc pu 1 0 0 Kmrnziix, cp\j 1 0 ofrh<ommM J iTi~&^^xft 

[0 0 4 1 ] 

, mmmm&i 1 1 t*i«>rt«s»««tt5 2*vi:jsL*:JKi8fcEif3*L> ^mms 3 

fn itiit 5 9a 73^ IS: $ frLT, ^4P7K<7)tt^». ^?£*7J s fl^2*l& J: 0 
[0 0 4 2 ] 

?x h h 7 y-f 1 1 0 li, &.itkmfot*frmLxmm-r2> x $ n«ifis*LT^4 0 

#»^SR5 l<i> S 1 0 1 '/v*^ 2 *, f 

5 3i:«, *&*P*#*&«I& 5 7 H <fc W*3&Hft«&S tlX^Z><DX, ftl§Sl 0 F*Jt^£> 

uwis *tfc*m* i a. ?&*psb 5 3 ft«wti wk?$£ps tixmrnz n&o 1 *« 

V>iTX 2 ti, *<Dti Uhh^'^l 1 OftK^ASft&o -9 K Lt, #k®# 

Si oa*e>Sf«3*tfcrtS&3£H&*^ 2 fc««ilcfl-JKL, 5frtt3 *tfc* VJ'tf' 

*2ti, flirfflaS2<artasgMK««&5 4K#h^s*i^ fftSStiu Mtsf 2 o£Hft£»9 3 

mmm&i n^Lt^hh77^n ok****.*,, *btm*> 
ajfs&i i lftzmnxz* h y^v-ji i oi:sst?*l* 0 *&su j±. ^£p§&5 3f*i 

*M&-r2>MKftt92tlxmfeZfr. Jft«it*oT5^ hh777*l 1 0K»T?*U, 
[0 0 4 3 ] 

^m^Sfc LT^l«-fe>t8 1 t> ty^7- 8 0 bibm&.ifrW£2tlXi$*) , 
[0 0 4 4] 

#2 OrtSB#HMfE&5 4 fc-K»t&*l*:# 1 *)M-t>t8 1 fi> * V> * 9 - 8 0 <fc «9 ± 

v'ymmzfcm-r&zbx^ *ig|gi ort^v^jg^m-r&ct o^^otv^o 
an <o*j£-t>^8 1 Hifs-c^scpu i o o i^mmz tix & *) , mi<omst^. 

8 1 5^£<7>l&aj#^-77«C P U 1 0 0 C P U 1 0 0 HI 1 OftJK-fe^* 

8ic<t »?^tti$*i*:* v^ftgPMS-^v^r^s*^- i 2 <Dfflm*mm-?z> x $ k&o 

TV>& 0 ^f|77^- 1 2 0g3B!f|i!l$PMU Wx.tf&JS^S&l OrtO^V>»J^73^5E^ ( 

fllxtf, AftCl^|^4x.^v^0. lppm) UTT?fctt*u*. 1 2 fcgiHt 

J: 9 KlfeSeStiT* ^^:ffi<7)Sej^73^?*LTv^ 0 
[0 0 4 5] 

8 ooin*fe^»i, tfHx.tf 4 o orJSLtfc:§g:£$;n.T^&o 
9-8 oti> x^^^te^mm^^w 0^*1*) t»«s*t, #mB*-cb. mwmmm 

*7- 8 073 5 ^SjL. *y>^i*LT^$:@^iH s f^!}^T^Jo 
[0 0 4 6 ] 

ttz, *vy*v- 8 OKI*. * v>^r9- 8 oo^i&ra^^ffi-rsf^iij^ai^gtt u 

TOfiJK-fe^-^ 8 4 73*!£*t ibtLT</^o 4 li, ^ V*> ^ 9 - 8 0 «0Jt)Pl^ 

1 0 0 K&*c3 *tT Jo •? , S^-fe 8 4 7)^^tB##73 s C P U 1 0 0 fi 
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[0 0 4 7] 

t, fem-r&m 1 <7)mmm%w& e 1 t^?jitv^ 0 M^sws^im 

ACID EXTHAUST) tlTiS «9 . S?^fflO#^^^-rH(I<7)^a^<7) 

[0 0 4 8] 

2tc, SMC-r-*-^ K8 3Uli, * W»Jg£&mi-;&& 2 <7D«j£-b ^ 8 2rt*&»tfc 
tiX^&o #^-*-A/ K8 3 HK»t<b*Lfc»2<^*JSP-b>-9- 8 2 fi, MW^&X&Z 
CPU 1 0 0i:gi?n-Cl3^ »2 0»JS4r>-9-8 2^?>0«tm^* s C PU 1 OOC 
fS&SiU CPU100CT, ^2<7)SJ^-tr>-^ 8 2 K<fc *)1&fcBS Kfc*yviSi:S^ 
v>"C> *y> + 7- 8 0<7>*V^Bfc*BS#£fEgU Wx. If * V> * 9 - 8 0 Oi&ltK 

[0 0 4 9] 

61t, <OT»»c— SftsWKJgS *U ®$a*mmm 1 «W»MfS&5 2 

[0 0 5 0] 

»K-fe>"9- 6 6 ^h<0^mm^ % C P U 1 0 0Kf£3tS*L, f 2«tJHr>t 6 6 K.X *) 
tfiliiZ}itijrv'>mj£K%^\,*x*v'>jf7. 2<nmti&&9tt-t2> <fc n i:^oTwi, 0 
[0 0 5 1 ] 

mi <DmMWM*g&6 i kij. pp^^6 Atmifhtix^&o z<r>mmft6 4 it, 

ftm^&X&2> C P U 1 0 0 tiTis m&K-toM&MffLX^&W, CPU 1 

E&6 lit. #kS^£f 1 0<*>®H»H&£#M&v~*-ib K8 3 £&$C1-£ J: 5 K4oTv 

& o 

[0 0 5 2] 

Wttf biiX^ko i<?)SBaifijiM6 bit, 0<aJSH#B&£&afcfc>Rv> 

TV^& 0 /§H3^J«mtg«6 5 ti*Uft^St?**CPU 1 0 OKmmZflXte*) , CPU 
1 0 0 75^<7)$iJfilil-i-m:oTj^H5^^J#^^i6 5 ^fti&^flntflfl £ <fc 9 CioTH 

[0 0 5 3 ] 

awc^a 9 o n, i o (Dj&ffitmmm 1 <art5&sM&©g& 5 2 1 tc««$*Lfc* 1 

ILT^io ^/:, ilfl)Wfffi91Uli, lfW92^?KTV^ 0 2 #2 
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#&&<7>T% m 2 <DWi&m& 9 3 it, I^W^i^ffl <r>mWk (ACID DRAIN) 
[0 0 5 4 ] 

5 7. Y Y 7 y 7 1 1 0 KJi. Ttf*£JH£. £HNt-k>-9- 112. J#?fcg§*&-fe 1 

13, m*-^--t>y- 1 1 4 ^*eea?*tTv^ 0 £<*>»£\ h*u*v»*«, Htiisi3^# 

9 2, 9 4SO'"#-b>t 1 1 2 , 113, 1 1 4 tt. ffl^g-e*b«CPU 1 0 Ofc-fiMSc 
?tlti/^o -eU, 1 2, 113, 1 1 4 7^<7^m'fi-S§-KXo*^T§{!IS#9 

2, 9 4^§3P^fiJ ; gip?tt^«J: 9 U4otv>4, -f £=b*>. ?Sfg^5X h h 7 y ~? 1 1 0 1*1 

fcifcamtSifrktu mmfr%mmi&*>-*r 1 1 3^-a$ai£*i&^ smu^-t^ 1 
1 3 7>ib<7>j$a}#-^-75*c pu 1 0 oKfcmzti. cpu 1 0 0 frh<r>mnm^& otui 

B§#9 4 *SljcLT»«[3&«|IS&$*Lio -M<7>^?*^*-/^--tr>-9- 1 1 4 ;£ "C 

m.-ti>t, ■fcJ'-tf- 1 1 4 3&>f><7)#M-§-7& s C P U 1 0 Ol'A^J^tL^o — 

M^Kik-b^ 1 1 2 <fc «9T®oTv^^^fi, 1 2A^Sjhf-f 

* ! CPU100 KA2j£*L. CPU100 ^f>0«!lfl^K: J:oTHEB#9 4 «fc 
d ^flHS?*l.TV>4o 1 1 2 C J: o TiiMT^iit ^ f h 7 7 / 

[0 0 5 5] 

iO|SW^«aS««k3a|liaof^ft^«tw-3V>T. HI 2, H4fcV»L|Sl7*#J8lL 
T, gi^-r^o l2^L'5rv>^aiy^^|^S^«toTa£3i?4 v t7c^^Jx.^5 0#C<7> 

. 3fcv>T% *j^;^iS4 F2 0* s TI*Lfc^k, ISSf*'*- 1 2 LT ">J^W£*fc3^ 

[0 0 5 6] 

^a#f|l OrtK^Jc^wSrJ&^Lfcflc^KJs^T, S*Jfc % H 4 ic^-T X 0 ^Tfc 
l&^S7 OOl§H3#7 6 * s ilift $ t^K, hxrvx^l/-^ 7 2^KjLT. 

#kS#3f 1 ortfc&2 8 ot:tinlft$*Lfc*y t^r 3 ^^w&tms^ 

?fl 0^Mg^fj& (2 5*C) tf>*>j?rje<?)iBJ& (Wx.tf8 0*C~ 9 0*0) fcfl-S-*- 
[0 0 5 7] 

^«&$*L4»5g (0 2 ) KMSfc*JI£EPilllLT#V> (0 3 ) ^*4^t&t^:, 
UK* 4 9**li»CLT, t vv ^rx 2 $-^l§Sf 1 0 WCMt s ^ t -e, ^x^WS^ 

nm^i ort<7)#fflK£^#injEE-r&o cuat^ r/>M^9%wet 

. MSE$tL^^cAS (0. IMP a) <fc *mv>J£#o. 0 IMP a~0. 0 3MPa t 
C tfrx£ &o CtLHJ:i9, iSLS^gll 0 2 0*<7)#H^;^-r&i t 

^•^^)T\ ?^^W<7)^ffiK:££LfcBMfclStt^iK3:»t. &J£0fr&£|* it-f£ £ «h # 

[0 0 5 8] 

M^fl 1 OWO^jSlPEE^^^H 1~2#) ffofcffc, *y^35T^««#a 

v** h<7>Bfe*<7);fc*<7)*kS*fT? (H2#BS) o Cl<7>^ #kS^§fl 0 WOJE^^Pg 
S*lfc:fc$U± (0. IMPa) «fc •? 0 . 01MPa-0. 03MP a i^v>J±;£/ li^flftbnffi 
fc«fc >?^?^T^I.^ 7k fl-^OS v*>:fr^<7>^S£igljD$-£T7k8^ 

±fr\z\sV7> Y<DW.lz<ntzsb<D9m.*i : Tn z. trfx&& 0 S5^£JK»H5?W>4» x* 
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[0 0 5 9 ] 

«ka$r^5e^M («x.lf 3 - 6 5» . l^v* ho&^tc «£ oT^I^J^ ^<7)^<7)$!iil 
1 0 ft <aJE:fc£Wxtf*W3gS (0. IMPa) iH. OSMPa^^ 

*V>^«?S4 l<£>f£i&£^jkU *#*<7)M (0 2 ) <7)*£#ka#§?l Oftlz 
tt^Lt^ M^tf 1 Ortco^^^a^r^sj^^T^I^Jt-r^ (ia6#Ha) 0 L£t) s 

[0 0 6 01 

mmvm&zmfcmm mm* 1^) ^to*^ ^^{jy&^itu ^-c, smwm 

LT, M^r^Tt"^ (S7#Ha) 0 Z<Dt P§K#9 2 £§J§B(LT. ^Itil 0 <t> 
[0 0 6 1 ] 

-e<7)^ #&«MSl 5 £f£Kj£-£-C, 2£Jb#LT. 2gSf*# 1 1 (DMA • 

a&mn 1 4 *mm.L?z&, *j*.^is4 K2 o ^±#lt, ^^w£#ygm? 1 oco_h^ 

[0 0 6 2] 

Ltc^'oT. mfie^M^.tttff, f£||IfS£^t~& ^ ^>^W<7) I'v';* MS££„ £JSig 
[0 0 6 3] 

*!ks**^«^ST^^^-v*>^^«^^4 o*>\ mm (o 2 ) o^^fem^io 

4 o</)*y>**x4«4 i (0 2 ) fc&fc. ^Jg ( 

[0 0 6 4 ] 

**^4^S4 1AC, Ki$:MtSSMfK2 0 0 t HJSflfc, 
IMf§2 0 1 SrSMSL. dW^3Ktt*&«»2 0 1 *l*3E*W^ 2 0 2 £$U 

*P#i£-C*>*C PU 1 0 0 tStELT, CPU10 0 a*fc«>ttJ1lp€^fcg^v»T3K*iife 
#2 0 2 £*U«PL"C. *VsU7s 2 4^^£*i£^it<7)^-l:£^&nrjtSK Lfcti-&"C 

& & o 

[0 0 6 5 ] 

J*£j£^f£4 1 A©ftIIi4 5, 4 6 Ktt* L£$^5^£^5g^T*55^LT^ V"^ 
WO&JRffUx.tfTJl'S^ A (A 1) ^7^fV (W) fCittnittiJlf)^ 

[0 0 6 6 ] 

±segtwewu * % />^iafg4 1ACII (N, ) ^MLT, *V>1T* 
<P<Dmm <N 2 ) aSritilJ® LTV»4*«, 18 C-^tit^t i ? 1 0 

fgttl&^i&2 0 3 «#ifc«g&fc^S£3*L*:3E«aig2 0 2 A*1«P 
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^SUSCPU 1 0 OKX^XMMLX, S^M^t? 1 0O$!kMl 0 artKM ( 
[0 0 6 7 ] 

^-^j&BBKfc^T. ^<7>*&c7>2B5H±> i!irf5^-^«i^ |5jCT^^<7)T% iu 

[0 0 6 8] 

* Mfc*IfI (Ell 0 (d) #bb) i:io»^SM*Iffltl»it(:J:^ 
[0 0 6 9] 

[0 0 7 0] 

[*&?!)] 

i 

*v'yjfXKmm (N, ) *V> (N, ) 

[0 0 7 1 ] 

A) gftft&Jg : t;k--)a (a i ) > m (C u) , ?yyxr> (W) 

B) #kS3?# 

1) *-/ (N, ) 

• I±# : 14. 7 [k P a] 

• *?x.^U8t : 8 o [t:] 

• 7k&Sci&J& : l o o [*C] 

• : 5 [m i n] 

2) *^/>^i:gI (N, ) *£-i*4rv>*-£ 

• : 9 8 0 . 7 [k P a] 
. ^.x/^Jg : 8 0 [*C] 

• jdca&tSft : 1 2 4 [*C] 

• iSkmv%m : 5 [m i n] 

[0 0 7 2] 

7iK-C/A (A 1 ) H&^TJi. **/yif7,\z.m.% (N 2 ) -£7t*§^<7> 
xyf>yi/^>^ 8 6. 3 8 [A/mi n] "C&o/ctM. **^<7)<^<7)^^{i N % 

ifjc y^-^^^tL-f. -1.06 [A/mi n] "Cibofco ^ (Cu) KJS^Tfi 

, ;t V*>#;uclgfg (N 2 ) Z^i-tttzm&^^y^i'lfU- HilOO [A/m i n] 
W±-C&o£t^\ * V'>#X<7)*<7>l§£-{i. 2 2. 2 8 [A/mi n] X$>-?tz 0 $tz, 
?y?'X-ry (W) Wl^C0x-yf>/l/-M±4 5. 8 2 [A/mi n] X*$>*z>tzfiK 
*VyJf7,<r)fr<Dl%&\±, 3. 3 2 [A/mi n] t^o^o 
[0 0 7 3 ] 

H&Sa£gfc<*>£*. *7>#7tg| (N, ) ££-£-£*:tt'&s T^-^A (A l ) , i 
(Cu) ^^>^^-r> (W) *<O^J|^1Si: x 7 f > ^-c ^ 4 i o fc 0 Lfcri* 

oT, ^jg (N, ) <D&m X-T ^ fiHf<0^#^^i^x.S (fty&) CL^KJ: 

10 0 7 4 ] 
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*v>if7s*<om.% (n 2 ) <omm (^mm m:*^* Ymiz&kmz&tf&iRMm 

[0 0 7 5] 

^V^tf* : 1 0 U '7 (NjiSiO 1 0%. N,&«SJfl|4%) 

tR^^; : i 2ot 
9 i^iBJK : 9 on 

JE* : 0 . 0 5 M P a (*^ry± 0 . 1 M P a tfil) 

N2«#&* : 0. 0 
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3. 70A 


1 1 . 23A 
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[0 0 7 7] 

tfriBaafc©*** ^mmx*)*^^*'* ■«>,»« i o%> tv-^ hm&#m*i : r i )t% 
&xa, «.affir(0K-fbisoK^* s 3. 3 5 a-c&o*:7^ ^am^m-fkm^impji 1 6 . 

(0 3 SJ^4%) M^*45.3ffi«-tf-9^-CJi. #k3gfliI<7>m<m^ilJ¥#3 

. 7 0A-e*^ &Sm<a«ttfil<*>&J9tt 1 l. 23AT^^ HMfcR<*>Jftg**«7. 5 

4 AX-Jb-otzo 
[0 0 7 8] 

*vyit*tvv7s hm£*&mzftim&K&-<x, i»«gt*i3. 55-7. 

5 4=6. 0 1 (A) WJ-C^^itTi^UofCo 
[0 0 7 9] 

»*, WiLlf^CioT^lftStiiHlO (e) O*v>jft<klR0X2»i, 10A-15A 

6. 90At^*), %#.2ti2>mmv>m*:mi 5A^ix.Tti% t^u 
o jsf - 4 » ^ mm *M&-tz>^tfrx-£z> 0 

[0 0 8 0] 

HtrlE^-Cli, N 2 ffi^*^'0. 0 8 'J 7 Yfr/frk 0 («) t<7>i§-£*Ko\^Tt&I^L*: 
*<0^>*flwa3Egfcr'- ^<7)x-^^^a6TO^|g^^-?>CPU 

[0 0 8 1 ] 
[0 0 8 2] 

1) Jr*uf. aa^ilrtUJR^$afc*M3l«»-*»k3a?Ef^4-«#& 
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[0 0 8 3] 

be l Km&zft&mmvyM^ tmm-x*K£^ x^mmm^mm 
Lfcife, mm<Dm%.<o&&*w±-fz>k&K. mmif^<D^^w±L. mmf^^mif 
* K®&-r2> c: t iz x *) , mkm^^mm^^m^nm Lxmnm%tf& 

m-rz>v>*mmtz>^ttfx$z> 0 l/c^^x, mmi) KM^.x^z.Wimm.mzm.m^ 

[0 0 8 4 ] 

3) mMMjjm^m^xna. mm^^nm^mmif^m-m^m^-t^t^ 

[0 0 8 5] 

^ i: * V y if 7, L X&H!km.&tii. * M fc % jKkS^H f*l * V > if x * L 

tl>Ct KJ: &m<n*-v ■7&*Mm-fZ> kfrX^&o U^ s ot, EI&Hi£ 
»^^kM^^i-^^^MI¥<^^-^0 f )^Koiql±^ia^ci < k7i J T^ 

[0 1 ] ioiswtii*2E«is 1 a^a^-^«i^**-r«Eift»f®B-c*So 
t * vs if**m&\^tz&L&*7F-twmwx~ib2>o 

[03) i<7)^I^Hj3tt-5>^^^^*"-r KSr^f«*ta0T*4o 

[04] *1§W(7)-)x/m;*-7 h^T*«iS&U>t:«cS«-^tt«>»fSiia-C** 0 

[0 8] ioi§^t^^,x«s^mc7)^-^jsff$ig(7)^§B^^-r»fffi0T^^o 

[09] Xv'yifXKmm (N 2 ) ^-^tf^t-g-i^v^#^T^5 A (A 1 ) , 

KCu) , (W) ©X7f»'l/-F^t^77f*Jo 

[0io] ^^<D$kmj:m<D-ffl t&wtzu&wmmx&Zo 
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5 0 ftgBMfg 
7 0 xrftl&fg 
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